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(54jij Retractable Inking/coating apparatus having ferrls movement between printing units 



(57jp- A retractable in-line inking/coating apparatus 
(lO)Jplectively applies ehher spot or overaJI ink/coating 
mat^ial to a blanket (B) or f lexographic plate (P) on a 
blar^ cylinder (34). or spot or overall ink^coating to a 
flex^aphic printing plate (P) on a plate cylinder (32) in 
a rotary offset printing press (12). The inking/coating 
appgatus is pivotally mounted on a printing unit (22. 24, 
26, g^) or dedicated coating unit, and is extendable into 



and retractable out of an operative inking/coating posi- 
tion by a carriage assembly (58) which is pivotally cou- 
pled to the printing unit. Because of the pivotal support 
provided by a cantilevered support arm (88. 90). the ink- 
ing/coating apparatus is extended and retracted through 
a Ferris wheel arc between adjacent printing units. 
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Description 

This invention relates to sheet-fed or web-fed, 
rotary offset or flexographic printing presses, and more 
particularly, to a new and improved inking/coating appa- s 
ratus for the in-line application of printing inks or protec- 
tive or decorative coatings to sheet or web substrates. 

CorTventionai sheet-fed. rotary offset printing 
presses typically include one or more printing units 
through which individual sheets are fed and printed with 10 
wet ink. Since the inks used with rotary offset printing ' 
presses typically remain wet and tacky for some time 
after printing, special precautions must be taken to 
insure that the freshly printed sheets are not marked or 
smeared as the sheets are transferred from one printing 75 
unit to another, and while being conveyed to the sheet 
delivery stacker. The printed surface of the freshly 
printed sheet dries relatively slowly and can be smeared 
during subsequent transfer between printing units. In 
order to reduce smearing and offsetting, spray powder 20 
is applied on the printed sheet. 

In some printing applicatiorre, offset and smearing 
are prevented by ap plying a protective and/or deco rai 
tiv e coatino over ali or a portion-ofJhe freshly printed 
s heets, g^ rious arrangements have been proposed for 25 
applying^e protective or decorative coating as an in- 
line opejration by using t he las t printing unit of the press 
as the coating application unit. However, when such in- 
line coaf^g is performed, the last printing unit cannot be 
used to Sf^ply ink to the sheets, and can only be used fo r^ 30 
th e coatttjg operation . Thus, while coating with these 
types of4n-line coating apparatus, the press loses the 
capabiiii^^of printing its full range of colors since the last 
printing sjnit Is converted to a coating unit. 

It be appreciated that the time required to 35 
reconfigure a press for coating or non-coating Is non- 
product^e costly. Accordingly, there is a need for an 
in-line cgating apparatus that minimizes the time to 
clean-u^rom one printing run and set-up and run the 
next jot^Miere consecutive jobs require the same type 40 
of coatih§. particularly blanket coating, it may not be 
necessary to clean-up the coater between jobs. How- 
ever, the coating material cannot be allowed to dry on 
The rollers. Therefore, espedally when switching from 
blanket to spot coating or vice versa, or if there is a 45 
delay between jobs, it is necessary to wash-up the 
coater after each job is completed. 

In addition, coater wash-up is necessary when 
switching between different coating compositions, such 
as aqueous and ultra violet (UV) curable coatings. Such so 
coating materials are not interchangeable, and conse- 
quently, the coater must be washed between applica- 
tions of different coating media. 

The foregoing limitations are overcome, according 
to the present invention, by a retractable, in-line ink- 55 
ing/coatlng apparatus which is mounted on a printing 
unit for pivotal. Ferris wheel movement between an 
operative inking/coating position and a retracted, over- 
head idle position. The inking/coating apparatus 
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includes an applicator head which, is positioned in 
alignment with either the plate cylinder or the blanket 
cylinder b y a carriage assembly which includes a canti- 
levered support arm. The support arm is pivotally cou- 
pled between the inking/coating head and the printing 
unit tower. This cantilevered. pivotal mounting arrange- 
ment allows the inking/coating unit to be used between 
two printing units, as well as on the last printing unit of 
the press. 

In the preferred embodiment, the applicator head 
includes vertically spaced pairs of cradle members with 
one cradle pair being adapted for supporting a metal or 
ceramic coating roller in alignment with a blanket cylin- 
der, and the other cradle pair supporting a resifient ani- 
lox coating roller in alignment with the plate cylinder, 
respectively, when the carriage assembly is in the oper- 
ative position. Because of the cantile\^ered. pivotal sup- 
port provided by the support arm. the applicator head 
can be lifted and lowered through an arc, similar to Fer- 
ris wheel movement, in the limited space between adja- 
cent printing units. When fully retracted, the applicator 
head and carriage assembly are lifted to an elevated, 
retracted overhead position, preferably an overhead 
position overiying the printing unit tower, thus providing 
complete access to the interstation space and the print- 
ing unit cylinders without causing the printing unit to 
lose its printing capability. The inking/coating applicator 
roller of the applicator head can be inspected, cleaned 
or replaced and the doctor blade assembly can be 
washed-up automatically while the inking/coating appa- 
ratus is in the retracted position. 

When the inking/coating apparatus is used in com- 
bination with a fle xographic prirrting pjate and aqueous 
ink or aqueous coating, the water component of the 
aqueous ink or coating on the freshly printed sheet is 
evaporated by a high velocity, hot air interstation dryer 
and a high volume heat and moisture extractor assem- 
bly so that the freshly printed ink or coating is com- 
pletely dry before the sheet is printed on the next 
printing unit. This quick drying flexographic print- 
ing/coating arrangement permits a base coat of Ink, for 
example opaque white or met allic ink (gold, silver or 
other metallics) to jte^ pNed in th ejjg.t_printin gljnit, 
a r81hen over priQted_by_aJithoqraphic process on the 
nex t printing unit. 

Exemplary embodiments of the present invention 
are illustrated in the drawing figures wherein: 

FIGURE 1 is a schematic side elevational view of a 
sheet-fed. rotary offset printing press having ink- 
ing/coating apparatus embodying the present 
invention; 

FIGURE 2 is a perspective view of the printing 
press of FIGURE 1 in which a dual head ink- 
ing/coating apparatus is in the operative coating 
position and a single head coater is in a retracted, 
overhead position; 

FIGURE 3 is an enlarged simplified perspective 
view showing one side of the single head ink- 
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ing/coating apparatus of FIGURE 1 in the operative 
position; 

FIGURE 4 is a simprtfied side efevational view 
showing the dual head inking/coating apparatus in 
the operative coating position for spot or overall 
coating from the blanket posHion: 
FIGURE 5 is a simplified side elevational view 
showing the single head inWng/coating apparatus 
in the operative coating position for spot or overall 
coating from the plate position; and. 
FIGURE 6 is a simpllfjed side elevational view of 
The dual head inking/coating apparatus of FIGURE 
4. partially broken away, which illustrates the 
hydraulic drive assembly and doctor blade assenv 
bly. 

As used herein, the term "processed" refers to var- 
ious printing methods which may be applied to either 
^ side of a substrate , including the application of UV-cura- 
^nd aqueouslnks and/or coatings. The term "sub- 
strate' refers to sheet or web material. Also, as used 
herein, the term 'V/aterl ess printing plate " refers to a 
printing plate having non-image surface areas which 
hydrophobic and also having image surface areas 
whichMre hydrophilic. wherein the non-image surface 
areasjoare characterized by a surface tension value 
whichLl$ less than the surface tension of aqueous ink, 
and tHefcimage surface areas are characterized by a sur- 
J^e tertsion value which is greater than the surface ten- 
] sion ofjaqueous ink. "Flexographic" refers to flexible 
/ printin^plates having a relief surface which is wettable 
\ by aq^ous ink or aqueous coating material. 

AS^ 'shown in the exemplary drawings, the present 
irrventfon is embodied In a new and improved in-line ink- 
ing/copng apparatus 10. for applying inks or protective 
and/oejciecorative coatings to sheets or webs printed in 
a sh^rt-fed or web-fed» rotary offset or flexographic 
printinlf.press. herein generally designated 12. In this 
instan^, as shown in FIGURE 1. the inWng/coaling 
apparfr^s 10 is installed in a four color printing press 
12. sufeh as that manufactured by Heidelberger Druck- 
maschirien AG of the Federal Republic of Germany 
under its designation Heidelberg Speedmaster 102V. 
The press 12 Includes a press frame 14 coupled at one 
end, herein the right end. to a sheet feeder 16 from 
which sheets, herein designated S, are individually and 
serially fed into the press, and at the opposite end. with 
a sheet delivery stacker 20 in which the freshly printed 
sheets are collected and stacked. Interposed between 
the sheet feeder 16 and the sheet delivery stacker 20 
are four substantially identical rotary offset printing units 
22, 24, 26 and 28 which can print different color inks 
onto the sheets as they are transferred through the 
press 12. The prirrting units are housed within printing 
towers T1. T2. T3 and T4 formed by side frame mem- 
bers 14. 15. 

As illustrated, the printing units 22. 24, 26 and 28 
are substantially identical and of conventional design. 
The first printing unit 22 includes an in-feed transfer cyl- 



inder 30. a plate cylinder 32, a blanker cylinder 34 and 
an impression cylinder 38. all supported for rotation in 
parallel alignment between the press side frames 14. 
15. Each of the first three printing units 22. 24 and 26 

5 have an interunit transfer cylinder 38 disposed to trans- 
fer the freshly printed sheets from the adjacent impres- 
sion cylinder to the next printing unit via an interstation 
transfer cylinder 40. The last printing unit 28 Is shown 
equipped with a delivery cylinder 42 which guides each 

TO freshly printed sheet 18 as it is transferred from the last 
impression cylinder 36 to a delivery conveyor system, 
generally designated 44. to the sheet delivery stacker 
20. 

The delivery conveyor system 44 as shown in FIQ- 
15 URE 2 is of conventional design and includes a pair of 
continuous delivery gripper chains 46. only one of which 
is shown can-ying at regular spaced locations along the 
chains, laterally disposed gripper bars having gripper 
fingers for gripping the leading edge of a freshly printed 
20 sheet 1 8 after tt leaves the nip between the delivery cyl- 
inder 42 and impression cylinder 36 of the last printing 
unit 28. As the leading edge is gripped by the grippers. 
the delivery chains 45 pull the freshly printed sheet 
away from the impression cylinder 36 and deliver the 
3s freshly printed sheet to the sheet delivery stacker 20. 

Prior to reaching the delivery sheet stacker, the 
freshly printed and/or coated sheets S pass under a 
delivery dryer 48 which includes a combination of infra- 
red thermal radiation, high velocity hot air flow and heat 
30 and moisture extraction for drying the ink and/or tfie pro- 
tective/decorative coating on the freshly printed sheets. 

In the exemplary embodiment shown in FIGURE 1, 
t he first printin g unit 22 is equi p ped witii a flexo gra phic 
pri nting plate, and does not require an inking roller train 
35 or a dampening system, ff an ink roller train is mounted 
on the first printing unit, the form rollers are retracted 
and locked off when the printing unit goes on impres- 
sion. Flexographic aqueous ink is supplied by the ink- 
ing/coating unit 1 10. The remaining printing units 24. 26 
40 and 28 are equipped for Ifthograp hic printing .apd 
include an inWng apparatus 50 having an inking roller 
train 52 arranged to transfer ink from an ink fountain 54 
to the plate cylinder 32. This is accomplished with the 
aid of a fountain roller 56 and a ductor roller. The foun- 
ds tain roller 56 projects into the ink fountain 54. where- 
upon fts surface is wetted with printing ink Q. The 
printing ink Q is transferred intermittentiy to tine inking 
roller train 52 by tiie ductor roller The inking roller train 
52 supplies printing ink Q to the image ares of a printing 
so plate P mounted on the plate cylinder 32. 

The printing ink Q is transferred from the printing 
plate P to an ink receptive blanket B which is mounted 
on the blanket cylinder 34. The inked image earned on 
the blanket B is transferred to a sheet S as the sheet is 
55 transfened through the nip between the impression cyl- 
inder 36 and the blanket B. 

The inking roller arrangement 52 illustrated in FIG- 
URE 1 is exemplary for use in combination with litho- 
graphic ink printing plates. It will be understood that 
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dampening rollers (not illustrated) will be in direa 
engagement with the nthographic plate P, but are not 
used in combinat'on with the f lexographic plate of print- 
ing unit 22. 

Referring now to FIGURE 4. FIGURE 5 and FIG- s 
URE 6, the in-line inking/coating apparatus 10 includes 
a carriage assembly 58 which supports an applicator 
head 60. The applicator head 60 includes a hydraulic 
motor 62. a lower gear train 64, an upper gear train 65. 
an applicator roller 68 and a doctor blade assembly 68. io 
The external peripheral surface of the applicator roller 
66 is inserted into wetting contact with liquid coating 
material or ink contained in a reservoir 70. The reservoir 
70 is continuously supplied with ink or coating which is 
circulated through the reservoir 70 from an off-press is 
source by a pump (not illustrated). The hydraulic motor 
62 drives the applicator roller 66 synchronously with the 
plate cylinder 32 and the blanket cylinder 34 in 
response to an RPM control signal from the press drive 
(not illustrated) and a feedback signal developed by a 20 
tachometer 72. While a hydraufic drive motor is pre- 
ferred, an electric drive nxrtor can be used. 

The applicator roller 66 is preferably. a fluid meter- 
ing anilQx^roiler which transfers measured amounts of 
printing figt or coating material onto the printing plate or 25 
trfanket. %e surface of an anilox roller is engraved with 
an an*ay^ of closely spaced, shallow depressions 
refen-ed bs "cells". Ink or coating material from the res- 
ervoir 7(|niows into the cells as the anilox roller turns 
through tt|e reservoir. The transfer surface of the anilox 3o 
roller is.^raped with a doctor blade 73 to remove 
excess iM or coating. The ink or coating remaining on 
the anildi' roller is the measured amounts contained 
within th% cells. 

TheS^PPlicator roller 66 is cylindrical and may be 35 
construd^ in various diameters and lengths, contain- 
ing cells^ various sizes and shapes. The volumetric 
capadty^^ an anilox roller is established during manu- 
facturinc^nd is dependent upon the selection of cell 
size. sh4]p4 and number of ceils per unit area. Depend- 
ing uporHhe intended application, the cell pattern may 
be fine (many small cells per unit area) or coarse (fewer 
larger cells per unit area). 

By applying the ink or coating material through the 
inking/coating applicator head 60, more ink or coating 4S 
material can be delivered to the sheet S as compared 
with the inking roller train of a lithographic printing unit 
Moreover, color intensity is stronger and more brilliant 
because the f lexographic ink is applied at a much larger 
film thickness than can be applied by the lithographic so 
process and is not diluted by dampening solution. 

The inking/coating applicator head 60 includes side 
frame members 74. 76 that support the applicator roller 
66. gear train 64, gear train 65. doctor blade assembly 
68 and the drive motor 62. The applicator roller 65 is ss 
supported at opposite ends on a lower cradle formed by 
a pair of end plates 78. 80 which hold the applicator 
roller 66 in parallel alignment with the blanket cylinder 
34 (FIGURE 5). The side frames 74. 76 are also pro- 



vided with an upper cradle formed by a pair of side 
plates 82, 84 whidi are vertically spaced with respect to 
the lower side plates 78. 80. Each cradle has a pair of 
sockets 79, 81 and 83. 85, respectively, for holding the 
applicator r oller 66 for spot coating or infdnp eno age* 
ment against the plate P of the plate cylinder 32 (FIG- 
URE 4) or the blanket B of the blanket cylinder 34. 

Preferably, the applicator roller 66 for the upper cra- 
dle (plate) position is an anilox roller having a resilient 
transfer surface. In the dual cradle arrangement, the 
press operator can quickly change over from blanket 
inking/coating and plate inWng/coating with minimum 
press down time, since it is only necessary to remove 
and reposition or replace the applicator roller 66, and 
wash-up the doctor blade assembly if changing from ink^ 
to coating or vice versa. The capability to selectively 
operate in either the flexographic mode or the litho- 
graphic mode and to print or coat from either the plate or 
blanket position is referred to herein as the 
XITHOFLEX" process. _ 

Referring again to FIGURE 2 and FIGURE 3. the 
applicator head 60 is supported by the carriage assem- 
bly 58 in a cantilevered, pivotal arrangement which 
allows the dual cradle inWng/coating apparatus 10 and 
a single cradle inking/coating apparatus 1 10 to be used 
between any two adjacent printing units, as well as used 
on the first and last printing units of the press. This is 
made possible by a pair of cantilevered support arms 
88, 90 that are pivotally coupled to the side plates 74. 
76. respectively, on a pivot shaft 77. Each support arm 
has a hub portion 88A. 90A, respectively, and an elon- 
gated shank portion 888, 90B, respectively 

The cantilevered support arms are pivotally 
mounted on the printing tower by pivot blocks 92. 94, 
respectively The hub portions 88A. 90A are journalled 
for rotation on pivot shafts 95, 98. respectively The pivot 
blocks 92. 94 are securely fastened to the tower 14D. so 
that the carriage assembly 86 is pivotally suspended 
from the pivot shafts 96. 98 in a cantilevered Ferris sup- 
port arrangement. The shank portions 888, 90B are piv- 
otally coupled to the pivot shaft 77. so that the carriage 
assembly 58 and the applicator head 60 are capable of 
independent rotation with respect to each other and with 
respect to tee pivot shaft 77. By this anangement the 
applicator head 60 is pivotally suspended from the pivot 
shaft 77. and remair^s in an upright orientation as the 
support arms rotate from the operative position to the 
fully retracted position, and vice versa. 

Thus, the cradles 78. 80 and 82, 84 position the 
applicator roller 66 in vertical and horizontal alignment 
with the plate cylinder or blanket cylinder when the 
applicator head is extended to the operative position, for 
example as shown in FIGURE 4 and FIGURE 5. More- 
over, because of the transverse relationship between 
the hub portion and shank portion of the support arms, 
the applicator head 60 and carriage assembly 58 are 
capable of rotating through a Ferris arc without touching 
the adjacent printing tower. This makes it possible to 
install the inking/coating apparatus 10 on any intermedi- 
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ate printing unit tower (T2. T3), and as wel! as on the 
first printing unit tower T1 and the last printing unit tower 
T4. Additionally, when the inWng/coating unit 10 is in the 
operative position, the lateral projection of the applicator 
head 60 into the interstation space between printing 
units is minimized. This assures virtually unrestricted 
operator access to the interstation space between adja- 
cent printing units when the applicator head is engaged 
in the operative position, and completely unrestricted 
access when the carnage assembly 58 is retracted. 

Rotation of the carriage asserrtsly 58 is counter- 
clockwise from the retracted, idle position (shown in 
phantom in FIGURE 1) to the operative position (FIG- 
URE 4 and FIGURE 5). The carriage assembly 58 can 
be adapted for clockwise rotation from the retracted 
position to the operative position for engagement of the 
applicator roller to either the plate or the blanket on the 
dampener side of the tower, assuming that access to 
the plate and blanket is not restricted by dampener roll- 
ers or the like. 

Rotational movement of the support arms 88, 90 is 
assisted by counterweights 100. 102 which are secured 
to the support arms, respectively, for concurrent rotation 
with respect to the pivot blocks 92. 94. With the passive 
assignee of the counteniveights. the press operator 
can iSsily nx)ve the inking/coating assembly 10 from 
the dagaged operative position as shown in FIGURE 4 
to th^fully retracted, idle position as shown in phantom 
in Fl^RE 1. Preferably, rotation of the carriage assem- 
bly ^ js assisted by a torsion spring, electric motor or 
hydra3ic motor. 

i^e inking/coating apparatus 10 is releasably 
lockedMnto the operative position as shown in FIGURE 
4 by Feleasable latch couplings 103, 105 that secure the 
suppgp arms 88. 90 to the press side frames 14. 15. 
respectively, of the printing unit tower T4 in the operative 
positSbp. Coating engagement of the applicator roller 66 
agair^t the blanket cylinder 34 is produced by power 
actu^rs, preferably pneumatic cylinders 104. 106 
whicf^ave extendable/retractable power transfer arms 
1044fH06A, respectively. The pneumatic cylinder 104 is 
pivotaily coupled to ti^e support arm 88 by a pivot link- 
age 108, and the second pneumatic cylinder 106 is piv- 
otaily coupled to the support arm 90 by a pivot linkage 
109. In response to actuation ot the pneumatic cylinders 
104. 106, the power transfer arms are retracted. As the 
transfer arms retract, the inking/coating head 60 is 
rotated counterclockwise on the pivot shaft 77, thus 
moving the applicator roller 66 into coating engagement 
witii the blanket cylinder 34. 

The pivot linkage 108 includes a bell crank 111 
which is mounted for pivotal movement on a pin 113. 
The pin 1 13 is supported by a devis plate 1 15 which is 
attached to the support arm 88. One end of the bell 
crank is pivotaily coupled to tine actuator arm 104A» and 
a cam roller 1 17 is mounted for rotation on its opposite 
end. 

The cam roller 1 1 7 is engagable against an adjust- 
able stop 1 19 which is rigidly secured to the side plate 



74. Counterclockwise shifting of the handle H moves a 
cam follower 121 into a latch pocket 123 of a receiver 
block 125 as the cam roller 1 1 7 is moved into engage- 
fhent with the adjustable stop 119 in the interiod^. 
5 operative position. Referring to FIGURE 4. FIGURE 5 
and FIGURE 6, the receiver block 125 is secured to the 
delivery skle of the printing unit tower by machine 
screws. 

When the plate P goes on inpression, power is 

10 applied to the pneumatic actijator 104 and the power 
transfer arm 104A retracts, thus causing the bell crank 
111 to rotate counterclockwise about the pin 113. The 
torque applied by the pneumatic actuator 104 is trans- 
mitted to the applicator head 60 through the cam roller 

15 117 and the adjustable stop 119. Counterclodcwise 
movement of the applicator head 60 relative to the sup- 
port shaft 77 can-les the applicator roller 66 into engage- 
ment with the plate R 

The adjustable stop 119 has a threaded bolt 119A 

20 which is engagable with the cam roller 117. The striking 
point of engagement is preset so that the applicator 
roller 66 is properly positioned for engagement with tine 
plate P or blanket B in the operative position when the 
applicator head 60 is interlocked with the press frame 

25 14 and the printing unit goes on impression. 

Referring to FIGURE 5, an Inking/coating appara- 
tus 110 having a single head is illustrated. The con- 
struction of this alternative embodiment is identical in all 
respects with the dual head arrangement, with the 

30 exception that only a single gear train and a single cra- 
dle for holding the applicator roller Is provided. In both 
embodiments, the inWng/coating head 60 remains 
upright as it swings through an arc. comparable to tiie 
movement of a Fen-is wheel. Because of the upright ori- 

35 errtation of the inking/coating head 60 as it moves 
between the extended and retracted positions, the usual 
platform spacing between printing unit towers provides 
adequate clearance to permit extension and retraction 
of the carriage assembly 58 witiiout interference with 

40 operator access to the printing units. This is a significant 
advantage in that it permits the in-line inking/coating 
apparatus 10 to operate effectively in the interstation 
space between any adjacent printing units, and without 
blocking or obstructing access to the cylinders of the 

45 printing units when the inking/coating apparatus is in the 
retracted position (as indicated in phantom in FIGURE 
1)- 

f^oreover, when the in-line inking/coating appara- 
tus is in tiie fully retracted position, the applicator roller 

50 66 is conveniently positioned on the dampener side of 
the printing unit for inspection, clean-up or replacement. 
Additionally, the doctor blade assembly is also conven- 
ientiy positioned for inspection, removal, adjustment or 
ciean-up. Also, the doctor blade reservoir and coating 

55 circulation lines can be cleaned while the press is run- 
ning as well as when the press has been stopped for 
change-over from one type of ink or coating material to 
another. 
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When the mkin^coating apparatus is used for 
applying an aqueous ink or an aqueous coating mate- 
rial, the water component on the freshly printed sheet S 
is evaporated by a high vetodty. hot air interstation dryer 
and high volume heat and moisture extractor units 112 5 
and 114. as shown in FIGURE 1, FIGURE 4 and FIG- 
URE 5. The dryer/extractor units 112 and 114 are ori- 
ented to direct high velodty heated air onto the freshly 
printed/coated sheets as they are transferred by the 
interunit and the intermediate transfer cylinders 36/ 40. to 
By this arrangement, the freshly printed aqueous ink or 
coating material is completely dry before the sheet is 
overprinted in the next printing unit 

The high velocity, hot air dryer and high perform- 
ance heat and moisture extractor units 112. 114 utilize is 
high velocity air jets which scrub aind break-up the moist 
air level which clings to the surface of each freshly 
printed sheet Within each dryer, high velocity air is 
heated to a high temperature as rt flows across a resist- 
ance heating element within an air delivery baffle tube. 20 
High velodty jets of hot air are discharged through mul- 
tiple airflow apertures through an exposure zone Z 
(FIGURE 4 and FIGURE 5) onto the freshly 
prirned/coated sheet S as it is transferred by the transfer 
cylinder36 and irtermediate transfer cylinder 40. 2S 
respecti^ly. Each dryer assembly includes a pair of air 
defiveryy^ryer heads which are arranged in spaced, 
side-by-s&ie relation as shown in FIGURE 4 and FIG- 
URE 5. ^ 

TheHiigh velocity, hot moisture-laden air displaced so 
from ea^ freshly printed sheet is extracted from the 
dryer ej^sure zone Z and completely exhausted from 
the prirS^g unit by the high volume extractors. Each 
extractof head Includes a manifoki coupled to the dryer 
heads anid draws the moisture, volatiles and high veloc- 0$ 
ity hot afSthrough a longitudinal gap between the dryer 
heads. ^^Ixording to this arrangement, each printed 
sheet is=drled before it is run through the next printing 
unit. 

Th^lrater-tased inks used in flexographic printing 40 
dry at irrelatively moderate drying temperature pro- 
vided by the interstation high velocity hot air dry- 
ers/extractors 112. 114. ConsequenUy. print quality is 
substantially improved since the aqueous ink is dried at 
each printing unit before ft enters the next printing unit 45 
Moreover , back- trapping on the blanket of the next print- 
ing unit is completely eliminated. This interstation drying 
arrangement makes it possible to print aqueous inks 
such as metallic ink and opaque white ink at one print- 
ing unit and then overprint at the next printing unit. so 

I Hs arrangement,a lSQ-J3ecnnit5.ttie_f.iLSt. printlnq un it 
to , be used as a coater in which an aau jiP.u.s.coatiag. is 
applied to low gr ad e paper, for example recycled paper, 
to trap and seal in lint, dust spray powder and other 
debris and provide a smoother, durable surface that can ss 
be overpri nted in the next printing un it. The first down 
coafing seals the surface of the low grade, rough sub- 
strate and improves overprinted dot definition while pre- 
venting strike-through and show-through. A UV-cu rable 



pr otective and/or decorative coating can be a p plied over 
t he first down overprinted (aqueou s) coating in the last 
p rinting unit " 

Preferably the applicator roller 66 is constructed of 
metal or ceramic when it is used for applying a coating 
material to the blanket B on the cylirxier 34. When the 
applicator roller 66 is applied to the plate, rt is preferably 
constructed as an anil ox roller having a resilient transfer 
surface for engaging a flexographic printing plate. Suita- 
ble resilient roller surface n^terials Include Buna N syn- 
thetic rubber and EPDM (terpolymer elastomer). 

It will be appreciated that the inking/coating appara- 
tus 10 is capable of applying a wide range of ink types, 
including fluorescent (Day Glo). pearlescent metallics 
(gold, silver and other metallics). glitter, scratch and 
sniff (micro-encapsulated fragrance), scratch and 
reveal, luminous, pressure-sensitive adhesives and the 
like. 

The press operator can eliminate the dampener 
roller assembly altogether, and the inWng/coating appa- 
ratus 10 can selectively apply aqueous inks and coat- 
ings to a flexographic or waterless printing pla te and the 
blanket. Moreover, overprinting of the aqueous inte and 
coatings can be carried out in the next printing unit since 
the aqueous inks and coatings are completely dried by 
the high velocity hot air interstation dryer and high vol- 
ume heat and moisture extractor assembly. 

The aqueous inks and coatings as used in the 
present invention contain colored pigments and/or solu- 
ble dyes, binders that fix the pigments onto the surface 
of the printed sheet, and waxes, defoamers and thicken- 
ers. Aqueous printing inks predominantly contain water 
as a solvent, diluent arxJ/or vehicle. The thickeners 
which are preferred include algonates. starch, cellulose 
and its derivatives, for example cellulose esters orcellu- 
lose ethers and the like. Coloring agents including 
organic as well as inorganic pigments may be derived 
from dyes which are insoluble in water. AJso. the printing 
ink may contain water and can be predominantly glycol 
or the like, with the pigment being bourxj by an appropri- 
ate resin. When metallic inks are printed, the cells of the 
ardlox roller must be appropriately sized to pre/ent the 
metal particles from getting stuck within the cells The 
cell size is critical, and for metallic gold ink. the anilox 
roller should have a screen line count in the range of 
175-300 lines per inch (69-1 18 lines per cm). 

The inking/coating apparatus 10 can also apply UV- 
curable inks and coatings. If UV-curable inks and coat- 
ings are utilized, ultra-violet dryers/extractors are 
installed adjacent the high velocity hot air dryer/extrac- 
tor units 112.114. respectively 

It will be appreciated that the inking/coating appara- 
tus 10 described herein makes it possible to selectively 
operate a printing unit in either the flexographic printing 
mode or the lithographic printing mode, while also pro- 
viding the capability to print or coat from either the plate 
or blanket position. The dual cradle support arrange- 
ment of the present invention makes it possitsle to 
quickjy change over from inking/coating at the blanket 
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cylinder position to inking/coating at the plate cylinder 
posftion with minimum press dowrvtime. since h is only 
necessary to remove and reposition or replace the 
applicator roller 66 while the printing/inking apparati^ is 
In the retracted position. 5 

Moreover, the press operator may elect to spot or 
overall coat with aqueous ink/coating from the plate dur- 
ing one job. and then spot sndJor overall coat from the 
blanket during the next job. Since the doctor blade 
assembly can be flushed and washed-up quickfy and io 
the applicator roller can be replaced quickly it is possi- 
ble to spot coat or overall coat from the plate position or 
the blanket position with aqueous inks or coatings dur- 
ing the first press run and then spot coat or overall coat 
with UV-curabfe inks or coatings from the plate position 75 
or from the blanket position during the next press run. 
The inking/coating apparatus 10 is completely out of the 
way in the retracted position; consequently, the doctor 
blade reservoir and supply lines can be flushed and 
washed-up by automatic wash-up equipment while the 20 
printing unit is printing another job- 

The positioning of the applicator head and roller 
assembly relative to the plate and blanket is repeatable 
to a g^etermined. preset rnpression position. Conse- 
quent^, no printing unit adjustment or alteration is 25 
requ'^i§d. except for flushing the doctor blade assembly 
and Cf4aning or replacing the applicator roller to accom- 
moda^ a different kind of ink or coating material. 
AlthcuSgh manual extension and retraction have been 
desd'i^ed in connection with tiie exemplary embodi- 
ment£extension to the operative position and retraction 
to a raan-operative Idle position can be carried out auto- 
matically by hydraulic or electric motor servomecha- 
nisms4 

'He Ferns wheel support arrangement allows the 
inking/coating apparatus to operate effectively in the 
inter^tion space between any adjacent printing units, 
as wefl as on the first or last printing units of the press, 
with@ blocking or obstructing the interstation space or 
restrying operator access to the cylinders of any of the 
printing units. 

Finally because the inking/coating apparatus of the 
present invention is mounted on a printing unit tower 
and is extendat>le to the operative position without 
requiring adjustment or alteration of the printing unit cyl- 45 
inders. h can be used for applying printing ink or coating 
material to the blanket cylinder of a rotary offset web 
press, or to the blanket of a dedicated coating unit. 



Claims 



Inking/coating apparatus (10) for use in a printing 
press (12) of the type having a printing unit (22, 24. 
26. 28) on which a plate cylinder (32). a blanket cyl- 
inder (34) and an impression cylinder (36) are 
mounted for rotation, wherein the inWng/coating 
apparatus is characterized by: 



30 



35 



40 



50 



55 



an applicator head (60) for applying ink or coat- 
ing material to a plate (P) nraunted on the plate 
cylinder or to a blanket (6) mounted on the 
blanket cylinder, either separately or simultane- 
ously when the inking/coatir^ apparatus Is in 
an operative position relative to the plate and 
blanket cylinders; and. 

a carriage assembly (58) for moving the appli- 
cator head to the operative position in which 
the applicator head is disposed laterally adja- 
cent to the plate and blanket cylinders and for 
moving the applicator head from the operative 
position to a retraaed position in which the 
applicator head is elevated with respect to the 
plate and blanket cylinders. 

Inking/coating apparatus (10) as set forth in claim 1 . 
wherein the carnage assembly (58) is character- 
ized by: 

a support arm (88, 90) having a first end por- 
tion (88A) constructed for pivotal attachment to 
the printing unit and having a second end por- 
tion (886) pivotally coupled to tiie applicator 
head (60). the applicator head being movable 
on the support arm to the operative position. 

Inking/coating apparatus (10) as set forth in claim 1 . 
characterized in that a counterweight (100. 102) is 
coupled to the carriage assembly 

Inking/coating apparatus (10) as set forth in claim 1 . 
wherein the applicator head (60) is characterized 
by: 

a doctor blade assembly (68) having a reser- 
voir (70) for receiving ink or liquid coating mate- 
rial; and. 

an applicator roller (66) coupled to the doctor 
blade assembly in flukJ communication with the 
reservoir, the applicator roller being engagable 
with a printing plate (P) on the plate cylinder or 
with a blanket (B) on the blanket cylinder when 
the applicator head (60) is in the operative 
position. 

Inking/coating apparatus (10) as set forth in claim 4. 
characterized in that the applicator roller (66) Is an 
anilox roller having a resilient transfer surface. 

Inking/coating apparatus (10) as set forth in claim 1 . 
characterized in that: 

a power actuator (104. 106) is movably coupled 
to the applicator head (60). the power actuator 
having a power transfer arm (104 A. 106A) 
which is extendable and retractable; and. 
movement converting apparatus (108) is cou- 
pled to the power trar>sfer arm for convertir^g 
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extensicxi or retraction movemern of the power 
transfer arm into prvotal movement of the appli- 
cator head (60) relative to the carriage assem- 
bly. 

Inking/ooating apparatus (10) as set forth in claim 6. 
wherein the movement converting apparatus (108) 
(8 characterized by: 



posed on the f iret and second side frame mem- 
bers, respectively; and. 

the applicator roller (66) is selectively mounta- 
ble for rotation on either the first and second 
sockets or on the third and fourth sockets for 
applying ink or coating material to either the 
plate or blanket when the applicator head is in 
the operative position. 



a bell crank plate (111) having a first end por- io 
tion coupled to the power transfer arm and hav- 
ing a second end portion for engaging a stop 
member; 

a stop member (119) secured to the applicator 
head (60); and. is 
a clevis ptate (115) secured to the carriage 
assembly (58) and pivotaily coupled to the beJI 
crank plate, 

8. Inking/ooating apparatus ( 1 0) as set forth in claim 1 , 20 
wherein the applicator head (60) is characterized 

by: 

first and second side frame members (74, 76) 
totally coupled to the carriage assembly (58): zs 
^doctor blade assembly mounted on the first 
gpd second side frame members, the doctor 
bkde assembly including a reservoir (70) for 
receiving ink or liquid coating material: 
M :Cradle assembly (78, 80), (82. 84) mounted so 
m ^ the first and secornj side frame members, 

fepectively; 

pi applicator roller (66) mounted for rotation on 
|he cradle assembly and coupled to the doctor 
^de assembly for rolling contact with ink or 35 
gating material in the reservoir, the applicator 
^Jler being engagable with a printing plate (?) 
03 the plate cylinder (32) or with a blanket (B) 
^ the blanket cylinder (34) when the applicator 
bead (60) is in the operative position; and. 40 
l^drlve motor (62) coupled to the applicator 
roller for rotating the applicator roller 

9. Inking/coating apparatus (1 0) as set forth in claim 8. 
charaaerized in that: 45 

the cradle assembly (79, 60) has first and sec- 
ond sockets (79. 81) disposed on the first and 
second side frame members respeaively: and, 
the applicator roller (66) is mounted tor rotation so 
on the first and second sockets. 

1 0. Inking/coating apparatus (1 0) as set forth in claim 8. 
characterized in that 

55 

the cradle assembly (78, 80), (82, 84) includes 
first and second sockets (79. 81) disposed on 
the first and second side frame members, 
respectively, and third and fourth sockets dis* 



1 1 . Inking/coating apparatus (10) as set forth in claim 1 . 
wherein the applicator head (60) is characterized 
by: 

a first cradle (78, 80) for supporting an applica- 
tor roller (66) for engagement with the plate 
when the inking/coating apparatus is in the 
operative position; and 

a second cradle (82, 84) for supporting an 
applicator roller (66) for engagement with the 
blanket (B) when the inking/coating apparatus 
is in the operative position. 

1 2. Inking/coating apparatus (10) as set forth in claim 1 . 
wherein the carriage assembly is characterized by; 

a support arm (88, 90) having a first end por- 
tion pivotaily coupled to the printing unit (88A. 
90A) and having a second end portion (888. 
90B); 

a common pivot shaft (77) on which the sup- 
port arm second end portion and the ink- 
ing/coating apparatus are pivotaily mounted: 
and, 

male and female latch members (103, 105) 
coupled between the common pivot shaft and 
the printing unit with one of the latch members 
being secured to the common pivot shaft and 
the other latch member being constructed for 
attachment onto the printing unit, the latch 
members being mateable in interlocking 
engagement when the applicator head (60) is 
in the operative position. 

1 3. Inking/coating apparatus (10) as set forth in claim 1 . 
wherein the applicator head (60) and the printing 
unit are characterized by: 

male and female latch coupling members (103, 
105) mounted on the carriage assembly (58) 
and on the printing unit for releasably latching 
the carriage assembly in Interlocking engage- 
ment with the printing unit when the applicator 
head is in the operative position. 

1 4. Inking/coating apparatus (1 0) as set forth in claim 1 . 
wherein the carriage assembly (58) is character- 
ized by an elongated shank portion (88B. 90B) and 
a hub portion (88A. 90A), the elongated shank por- 
tion being pivotaily coupled to the applicator head 
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(60) and the hub pcxtion being constructed for piv- 
otal attachment onto the printing unit 

15. A rotary offset printing press (12) having first and 
second printing units (22. 24) and the inking/coat- 5 
Ing apparatus (10) of daim 1 is movabJy coupled to 
the first printing unit (22) as set forth in claim 1, 
characterized by: 

a dryer (112) mounted on the first printing unit io 
adjacent the impression cylinder (36) of the f irst 
printing unit for discharging heated air onto a 
freshly printed substrate while the freshly 
printed substrate is in contact with said impres- 
sion cylinder. 15 

16. A rotary offset printing press (12) as defined in 
claim 15. characterized in that: 



an extractor (112E) is disposed adjacent the 
dryer for extracting hot air. moisture and vola- 
tiles from an exposure zone (Z) between the 
dryer and the freshly printed substrate. 

17. A%tary offset printing press (12) as defined in 
clafhi 15. characterized in that: 



20 



2S 



30 



3S 



Han intermediate transfer cylinder (40) is cou- 
ylpled in sheet transfer relation with the impres- 
vjsion cylinder (36) of the first^ printing unit (22); 
.pi and, 

^ an interstation dryer (114) is disposed adjacent 
'' the intermediate transfer cylinder for discharg- 
^ Ing heated air onto a freshly printed or coated 
LJ substrate after it has been transferred from the 
Ul impression cylinder of the first printing unit and 
p while it is in contact with the intermediate trans- 
£= ^er cylinder (40). 

18. AQnethod for rotary offset printing in a printing 40 
press (12) of the type including first and second 
rotary offset printing units (22, 24), and using aque- 
ous or UV-curabie printing ink or coating material in 
the operation of at least the first printing unit, char- 
acterized by the foflm^ing steps performed at each 45 
printing unit in succession: 



impression cylinder (36) and the Wanket (B); 
and. 

drying the ink or coating material on the freshly 
printed substrate before the substrate is subse- 
quently processed. 

19. A method for rotary offset printing as defined in 
daim 18. wherein the drying step is characterized 
by: 

discharging high velocity, heated air onto the 
freshly printed/coated substrate (S) while the 
freshly printed/coated substrate is in contact 
with the impression cylinder (36) of the first 
printing unit (22). 

20. A method for rotary offset printing as defined in 
claim 18. characterized by the steps: 

transferring the freshly printed substrate (S) 
from the first printing unit (22) to an intermedi- 
ate transfer cylinder (40); and. 
drying the freshly printed substrate while rt is in 
contact with the intermediate transfer cylinder. 

21. A method for rotary offset printing as defined in 
daim 18, characterized by the step: 

extracting hot air, moisture and volatiles from 
an exposure zone (2) above the freshly 
printed/coated substrate (S) while the freshly 
printed/coated substrate is in contact with the 
impression cylinder (36). 

22- A method for rotary offset printing as defined In 
daim 18, characterized by the steps: 

applying a primer coating of an aqueous coat- 
ing material or UV-curable coating material to a 
substrate (S) in the first printing unit (22): and, 
drying the primer coating on the substrate 
before the substrate is processed in the second 
printing unit. 



spot or overall coating a plate (P) with aqueous 
ink/aqueous coating material or UV-curable 
inkAJV-curable coating material; so 
' spot and/or overall coating a blanket (B) with 
aqueous ink/aqueous coating material or UV- 
curable ink or UV-curable coating nnaterial; 
transferring the printing ink or coating material 
from the printing plate (P) to the blanket (B); ss 
transferring the inked or coated image from the 
blanket to a substrate (S) as the substrate is 
transferred through the nip between the 
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(54\r\ Retractable intdng/coating apparatus having ferris movement between printing units 



(57)^ A retractable in-line inWng/coating apparatus 
(lO)^electively applies either spot or overall inK/coatIng 
matSlal to a blanket (B) or flexographic plate (P) on a 
blar^t cylinder (34), or spot or overall Ink/coating to a 
flexosjaphic printing plate (P) on a plate cylinder (32) in 
a rc3^ry offset printing press (12). The inking/coating 
app^tus is pivotally mounted on a printing unit (22, 24. 



26. 28) Of dedicated coating unit, and is extendable into 
and retractable out of an operative inking/coating posi- 
tion by a carriage assembly (58) which is pivotally cou- 
pled to the printing unit. Because of the pivotal support 
provided by a cantilevered support arm (88, 90). the ink- 
ing/coating apparatus is extended and retracted through 
a Fenis wheel arc between adjacent printing units. 
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0 High velocity, hot air dryer and extractor. 



0 A hot air dryer (10) utilizes high velocity air jets 
which scrub and break up the moist air layer which 
clings to the surface of a freshly printed sheet (S). 
High velocity air is heated to a high temperature as 
it flows along a resistance heating element (38) 
within an air delivery baffle tube (64). The heated, 
high velocity air pressurizes a plenum chamber (46) 
within an air distribution manifold (36W). High ve- 
locity jets of hot air are discharged through multiple 
airflow apertures (54) onto the wet ink side of a 
printed sheet as it moves through a dryer exposure 
zone (2), An extractor (40) removes the moist air 
layer, high velocity hot air and volatiles from the 
printed sheet (S) and from the press (12). 




1 



EP 0 647 524 A1 



2 



This invention relates generally to accessories 
for sheet-fed, rotary offset and flexographic printing 
presses, and in particular to a dryer for printed 
materials which utilizes high velocity, hot air flow 
and extraction. 

In the operation of a rotary offset press, an 
image is reproduced on a web or sheet of paper or 
some other printable substrate by a plate cylinder 
which carries the image, a blanket cylinder which 
has an ink transfer surface for receiving the inked 
image, and an impression cylinder which presses 
the paper against the blanket cylinder so that the 
inked image is transferred to the paper. In some 
applications, a protective and/or decorative coating 
is applied to the surface of the freshly printed 
sheets. The freshly printed sheets are then trans- 
ported to a sheet delivery stacker in which the 
printed sheets are collected and stacked. 

The relatively wet condition of the printing ink 
composition and its solvent and/or diluent compo- 
nents and a layer of moisture laden air which clings 
to the surface of the freshly printed web or sheet 
may interfere with the quality of the images as they 
are printed at each succeeding printing unit. For 
example, the quality of colored images, half-tone 
illustrations and the like undergo degradation in the 
uniformity of their appearance and color because of 
the presence of the wet ink. volatiles, and moisture 
within the printed substrate. Moreover, protective 
coatings will undergo dilution and surface degrada- 
tion causing a dull finish if the underiying substrate 
is not dried sufficiently before the coating is ap- 
plied. 

Such defects, including uneven surface appear- 
ance of protective/decorative coatings, detract from 
the appearance of the underiying images or pho- 
tographs, particularly in the case of multi-colored 
Images or photographs. The defects are caused by 
residual volatile solvents, diluents, water and the 
like within the oleoresinous inks of the images, and 
the presence of moisture in the printed material, at 
the time that the next successive image is printed 
or the protective/decorative coating is applied. Be- 
cause the defects are compounded as the printed 
material moves through successive printing units, it 
is desirable that curing and drying be initiated and 
volatiles and moisture laden air be extracted at 
each interstation position, as well as at the delivery 
position. 

Hot air dryers and radiant heaters have been 
used as delivery dryers and as interstation dryers. 
Interstation dryers employing radiant heat lamps 
are best suited for slow to moderate press speeds 
in which the exposure time of each printed sheet to 
the radiant heat is long enough to initiate ink set- 
ting. For high speed press operation, for example, 
at 5,000 sheets or more per hour, there is not 
enough available space at the interstation position 



to install a radiant heater having sufficient number 
of heat lamps for adequate drying purposes. 

As press speed is increased, the exposure 
time (the length of time that a printed sheet is 

5 exposed to the radiant heat) is reduced. Since the 
numt>er of lamps is limited by the available inter- 
station space, the output power of the radiant 
lamps has been increased to deliver more radiant 
energy at higher temperatures to the printed sheets 

10 in an effort to compensate for the reduction in 
exposure time. The increased operating tempera- 
tures of the high-powered radiant heat lamps cause 
significant heat transfer to the associated printing 
unit and other equipment mounted on the press 

75 frame, accelerated wear of bearings and alterations 
in the viscosities of the ink and coating, as well as 
upsetting the balance between dampening solution 
and ink. The heat build-up may also cause operator 
discomfort and injury. 

20 To handle high speed press operations, an off- 
press heater has been utilized from which high 
velocity, heated air is conveyed through a ther- 
mally insulated supply duct to a discharge plenum 
which directs high velocity, heated air onto the 

25 printed stock as it moves across the interstation 
dryer position. Such off-press heaters have proven 
to be relatively inefficient because of excessive 
heat loss and pressure drop along the supply duct. 
Attempts to overcome the heat loss and pressure 

30 drop have resulted in substantially increased phys- 
ical size of the heater equipment (blower fan and 
supply duct) along with a substantial increase in 
the electrical power dissipated by the off-press 
heater. 

35 According to the present invention, a high effi- 
ciency hot air dryer utilizes an on-press heater for 
producing high velocity hot air flow for accelerating 
the setting of inks on a freshly printed substrate. 
The on-press heater includes a housing member 

40 having a sidewall defining a manifold air distribution 
or plenum chamber, with the sidewall being inter- 
sected by an airflow discharge port. An air delivery 
tube has an inlet port for receiving high velocity 
airflow and has a tubular sidewall disposed in the 

45 plenum chamber. An elongated heating element is 
disposed within the inner airflow passage of the air 
delivery tube. High velocity air is discharged into 
the air delivery tube in heat transfer contact along 
the length of the heating element. 

50 Heated, high velocity air is discharged out of 
the air delivery tut>e into the plenum chamber of 
the housing member. Preferably, the high velocity 
air is supplied to the manifold plenum chamber 
through an inlet port having an inlet flow area which 

55 is greater than the outlet flow area of the hot air 
discharge port. By this arrangement, heated air will 
be supplied to the plenum chamber faster than it 
can be discharged, so that the heated air will be 
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compressed within the manifold plenum chamber. 
This assures that jets of hot air which are dis- 
charged through multiple outlet apertures are uni- 
form in pressure and velocity along the length of 
the dryer head, so that the printed sheet is dried 
uniformly as it is transferred through the exposure 
zone of the dryer. 

According to another aspect of the present 
invention, the moist air layer is displaced from the 
surface of the printed sheet by high-velocity hot air 
jets which scrub and break-up the moisture-laden 
air layer that adheres to the printed surface of the 
sheet. The high-velocity hot air jets create turbu- 
lence which overcomes the surface tension of the 
moisture and separates the moisture laden air from 
the surface of the printed material. The moisture 
vapor and volatiles become entrained in the forced 
air flow and are removed from the printing unit by a 
high volume extractor. 

The scrubbing action of the high velocity hot 
air jets is improved by adjacent rows of multiple 
discharge apertures which are oriented to deliver a 
converging pattem of high velocity hot air jets into 
an exposure zone across the sheet travel path. The 
high velocity hot air jets are produced by a pair of 
elongated dryer heads in which high velocity air is 
heated by heat transfer contact with a resistance 
heating element within an air delivery baffle tube. 
Since the release of moisture and other volatiles 
from the ink and printed material occurs continu- 
ously in response to the absorption of thermal 
energy, the moisture laden air layer is displaced 
continuously from the printed sheet as the printed 
sheet travels through the dryer exposure zone in 
contact with the converging hot air jets. 

According to another aspect of the invention, 
the moisture-laden air, volatiles and hot air com- 
pletely exhausted from the printing unit by a high 
volume extractor. An extractor manifold is coupled 
to a pair of elongated dryer heads and draws the 
moisture-laden air, volatiles and high velocity hot 
air from the exposure zone through a longitudinal 
air gap between the dryer heads. According to tttis 
arrangement, the setting of ink on each printed 
sheet is initiated and accelerated before the sheet 
is run through the next printing unit. 

Operational features and advantages of the 
present invention will be understood by those 
skilled in the art upon reading the detailed descrip- 
tion which follows with reference to the attached 
drawings, wherein: 

FIGURE 1 is a schematic side elevational view 
in which multiple dryers of the present invention 
are installed at interstation positions in a four 
color offset rotary printing press; 
FIGURE 2 is a simplified side elevational view 
showing the dryer of the present invention in- 
stalled in an interstation position between two 
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printing units of FIGURE 1; 
FIGURE 3 is a bottom plan view showing in- 
stallation of the dryer assembly of FIGURE 2 in 
the interstation position; 

FIGURE 4 is a perspective view of the inter- 
station dryer shown in FIGURE 2; 
FIGURE 5 is a sectional view of the improved 
dryer of ttie present invention taken along ttie 
line 5-5 of FIGURE 4; 

FIGURE 6 is a longitudinal sectional view of the 
dryer assembly shown in FIGURE 2; 
FIGURE 7 is a sectional view of the dryer as- 
sembly shown in FIGURE 2. taken along ttie line 
7-7 of FIGURE 6; 

FIGURE 8 is a perspective view of a resistance 
heating element used in the dryer of FIGURE 2; 
FIGURE 9 is a perspective view similar to FIG- 
URE 8. with the resistance heating element en- 
closed in a support sheatii; 
FIGURE 10 is a view similar to FIGURE 4 which 
illustrates an altemative embodiment of the dry- 
er head in which the discharge port is formed 
by an elongated slot; and. 
FIGURE 11 is a perspective view, partially 
broken away, of the dryer head shown in FIG- 
URE 10. 

As used herein, the term "processed" refers to 
various printing processes which may be applied to 
either side of a sheet, including the application of 
30 inks and/or coatings. The term "substrate" refers to 
sheet material or web material. 

Referring now to FIGURE 1. ttie high velocity 
hot air dryer 10 of the present invention will be 
described as used for drying freshly printed sub- 
as strates, which are successively printed at multiple 
printing units in a sheet-fed, rotary offset printing 
press. In ttie exemplary embodiment, the dryer 10 
of the present invention is installed at an inter- 
station position between two printing units of a four 
40 color printing press 12 which is capable of handling 
individual printed sheets having a width of the 
approximately 40" (102 millimeters) and capable of 
printing 10,000 sheets per hour or more, such as 
that manufactured by Heidelberg Druckmaschinen 
45 AG of Germany under its designation Heidelberg 
Speedmaster 102V. 

The press 12 includes a press frame 14 coup- 
led on ttie right end to a sheet feeder 16 from 
which sheets, herein designated S. are individually 
50 and sequentially fed into the press, and at ttie 
opposite end. with a sheet stacker 18 in which the 
printed sheets are collected and stacked. Inter- 
posed between the sheet feeder 16 and the sheet 
stacker 18 are four substantially identical sheet 
55 printing units 20A. 20B. 20C and 20D which can 
print different color inks onto the sheets as ttiey are 
moved ttirough the press. 
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As illustrated in FIGURE 1. each sheet fed 
printing unit is of conventional design, each unit 
including a plate cylinder 22. a blanket cylinder 24 
and an impression cylinder 26. Freshly printed 
sheets S from the impression cylinder 26 are trans- 
ferred to the next printing unit by transfer cylinders 
T1 , T2. T3. A protective coating may be applied to 
the printed sheets by a coating unit 28 which is 
positioned adjacent to the last printing unit 20D. 

The freshly printed and coated sheets S are 
transported to the sheet stacker 18 by a delivery 
conveyor system, generally designated 30. The 
delivery conveyor 30 is of conventional design and 
includes a pair of endless delivery gripper chains 
32 carrying laterally disposed gripper bars having a 
gripper element for gripping the leading edge of a 
freshly printed sheet S as it leaves the impression 
cylinder 26. As the leading edge of the printed 
sheet S is gripped by the grippers. the delivery 
chains 32 pull the gripper bar and sheet S away 
from the impression cylinder 26 and transports the 
freshly printed and/or coated sheet to the sheet 
stacker 18. 

Prior to delivery, the freshly printed sheets S 
pass through a delivery dryer 34 which includes a 
combination of infra-red thermal radiation, forced 
air flow and extraction. 

Referring now to FIGURE 2. FIGURE 5 and 
FIGURE 6, the interstation dryer 10 includes as its 
principal components a dryer head 38, a resistance 
heating element 38, and an extractor head 40. As 
shown in FIGURE 3. the dryer head 36 is mounted 
on the press side frame members 14A, 14B by 
side frame flanges 42, 44. In this interstation posi- 
tion, the dryer head 36 is extended laterally across 
and radially spaced from the interstation transfer 
cylinder T2. thereby defining an exposure zone Z. 

The dryer head 36 includes a tubular sidewall 
36W which encloses an air distribution manifold 
chamber 46. The air distribution manifold housing 
is sealed on opposite ends by end plates 48. 50. 
respectively, and is sealed against the extractor 
head 40. The manifold housing has an inlet port 52 
for admitting high velocity, pressurized air through 
a supply duct 52 from an off-press compressor 53, 
and has a discharge port for delivering pressurized 
hot air into the exposure zone Z. 

As shown in FIGURE 6. the air distribution 
manifold sidewall 36W is intersected by multiple 
discharge apertures 54 which collectively define 
the discharge port. The apertures 54 are oriented 
for discharging pressurized jets of high velocity, 
hot air toward the interstation transfer cylinder T2, 
and are longitudinally spaced along the dryer head 
36. According to this arrar^gement. pressurized air 
jets are directed along a straight line across the 
printed side of a sheet S as it moves through the 
dryer exposure zone Z. In an alternative embodi- 



ment, as shown in FIGURE 10 and FIGURE 11. the 
discharge port is formed by an elongated slot 55 
which intersects the dryer head sidewall 36W and 
extends longitudinally along the dryer head. 

5 Referring now to FIGURE 6 and FIGURE 7, the 

resistance heating element 38 is coupled to the 
dryer head 36 by and end block 56. The end block 
56 has a body portion which is intersected by an 
axial bore 58, a countert)ore 60 and a radial inlet 

10 bore 62 which communicates with the countertjore. 
The heating element 38 has an end portion 38A 
which projects through the axial bore 58 and coun- 
terbore 60, with the elongated body portion of the 
heating element 38 extending into the plenum 

15 chamber 46. 

According to an important feature of the 
present invention, the plenum chamber 46 is par- 
titioned by an elongated air delivery baffle tube 64 
which extends substantially the entire length of the 

20 dryer head 36. The air delivery baffle tube 64 has 
an inlet port 66 for receiving high velocity airflow 
from a remote supply and has a tubular sidewall 
64A extending through the plenum chamber. The 
tubular sidewall 64A has an inner airflow passage 

25 68 which connects the inlet port 66 in airflow com- 
munication with the plenum chamber 46 through its 
open end 64E. The air delivery baffle tube 64 has 
an end portion 64B projecting through the axial 
bore 60 of the end block 56, with its inner airflow 

30 passage 66 in airflow registration with the radial 
bore 62. 

A pneumatic connector 70 is coupled to the 
radial inlet bore 62 of the end block 56 for connect- 
ing the inner airflow passage 68 to an off-press 

35 source of high velocity air. The end block 56 is 
sealed against the end plate 50, the tubular sheath 
78 and against the pneumatic connector 70. High 
velocity, pressurized air is constrained to flow from 
the air duct 52 into the airflow passage 68 where it 

40 is discharged into the air distribution plenum cham- 
ber 46 after at>sorbing heat from the heating ele- 
ment 38. 

As shown in FIGURE 6. the high velocity air 
flows longitudinally through the annular flow pas- 
45 sage 68 in heat transfer contact with the heating 
element 38. The high velocity air is heated to a 
high temperature, for example 350 'F (176*C). be- 
fore it is discharged through the airflow apertures 
54. 

so To provide uniform air jet discharge through 
tiie apertures 54, the inlet area of the inlet port 66 
should be greater than the combined outiet area 
provided by the multiple airflow discharge aper- 
tures 54. In the preferred embodiment, the dis- 
ss charge apertures 54 have a diameter of 1/16 inch 
(0.158 cm), and for a 40" (102 mm) press there are 
88 apertures spaced apart along the dryer head 36 
on 0.446 inch (1-13 cm) centers. This yields a total 
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airflow outiet area of 0.269 square inch (1.735 
square cm). Preferably, the effective inlet area of 
the inlet port 66 is at least about 0.54 square inch 
(3.484 square cm). 

In the alternative dryer head embodiment 
shown in FIGURE 10. the air discharge slot 55 has 
a length of 40 Inches (102 mm) along its longitudi- 
nal dimension L. and has an arc length C of 6.725 
mils (17 X 10~3 cm). 

With the prefen-ed inlet/outlet ratio of about 2:1 
or more, the high velocity, heated air will be sup- 
plied to the plenum chamber 46 faster than it can 
be discharged, so that the heated air will be com- 
pressed within the manifold plenum chamber. This 
assures that the jets of hot air which are dis- 
charged through the outlet apertures 54 are uni- 
form in pressure and velocity along the length of 
the dryer head, so that the printed sheet is dried 
uniformly as it is transferred through the exposure 
zone Z. 

The air distribution baffle tube 64 is supported 
on the inlet end by the end ptate 50. and on its 
discharge end by flange segments 64F which en- 
gage the internal bore of the dryer head 36 and 
positions the baffle tube in the center of the ple- 
num chamber 46. 

Referring now to FIGURE 6. FIGURE 7, FIG- 
URE 8 and FIGURE 9. the heating element 38 is 
preferably an electrical resistance heater having 
elongated resistance heater sections 38C. 38D 
which are integrally formed and folded together 
about at a common end 38E. The resistance sec- 
tions 38C. 38D are substantially co-extensive in 
length with the air delivery baffle tube 64. Each 
section 38C, 38D is electrically connected to a 
power conductor 72, 74, respectively, for connect- 
ing the resistance heating element 38 to an off- 
press source of electrical power. 

The resistance heater sections 38C, 38D are 
mechanically stabilized by an end connector 76, 
and are enclosed within a tubular, thermally con- 
ductive sheath 78. Radial expansion of the half 
sections 38C, 38D is limited by the sidewall of the 
sheath 78. thus assuring efficient heat transfer, 
white the sheath provides longitudinal support for 
the elongated resistance heater sections within the 
inner airflow passage 68. The heating element half- 
sections 38C, 38D thus form a continuous loop 
resistance heating circuit which is energized 
through the power conductors 72, 74. 

The tubular sheath 78 is received within the 
bore 58 and is welded to the end block 56. The 
tubular sheath 78 thus provides an opening through 
the end block 56 to permit insertion and withdrawal 
of the heating element 38 for replacement pur- 
poses. The heating element 38 is dimensioned for 
a sliding fit within the sheath 78 at ambient tem- 
perature. The end cap 76 is releasably secured to 



the end block 56 by a hold-down metal strap (not 
illustrated). The distal end 78B of the sheath is 
sealed by an end cap 78C to prevent leakage of 
high velocity air out of the distribution manifold 

5 chamber 46. 

Referring now to FIGURE 2. FIGURE 4, and 
FIGURE 5, the extractor head 40 is coupled to the 
back side of a pair of identical dryer heads 36A, 
36B. The dryer heads 36A, 36B are separated by a 

10 longrtudinai air gap 80 which opens in air flow 
communication with an extractor manifold chamber 
82, thereby defining a manifold inlet port. The 
extractor manifold chamber 82 is enclosed by the 
end plates 48. 50 and by housing panels 40A, 408. 

15 40C and 40D. The extractor housing panels 40C. 
40D are secured and sealed by a welded union to 
the dryer heads 36A, 368. 

According to another aspect of the present 
invention, the multiple air flow apertures 54 of each 

20 dryer head 36A, 368 are arranged in linear rows 
R1 , R2, respectively, and extend transversely with 
respect to the direction of sheet travel as indicate 
by the arrows S in FIGURE 3. The rows R1. R2 are 
longitudinally spaced with respect to each other 

25 along the sheet travel path. Each air jet expands in 
a conical pattern as it emerges from the airflow 
aperture 54. Expanding air jets from adjacent rows 
intermix within the exposure zone Z. thereby pro- 
ducing turbulent movement of high velocity hot air 

30 which scrubs the processed side of the sheet S as 
it moves through the exposure zone Z. Preferably, 
balanced air pressure is applied uniformly across 
the exposure zone Z to ensure that the moist air 
layer is completely separated and extracted from 

35 the freshly printed sheets. 

In the exemplary embodiment, the pressure of 
the high velocity air as it is discharged through the 
inlet port 66 into the heat transfer passage 68 is 
about 10 psi (7031 Kgs/m^). The inlet suction pres- 
to sure in the longitudinal air gap 80 of the extractor 
is preferably atjout 5 inches of water (12.7 x 10^ 
Kgs/cm^). 

As shown in FIGURE 3 and FIGURE 5. the 
extractor manifold inlet port 80 is coupled in air 

45 flow communication with the exposure zone Z for 
extracting heat, moisture laden air and votatiles out 
of the dryer. The extractor manifold chamber 82 is 
coupled in air flow communication with an exhaust 
fan 84 by an air duct 86. The air duct 86 is coupled 

50 to the extractor manifold chamber 82 by a transi- 
tion duct fitting 88. 

The high velocity, heated air which is dis- 
charged onto the printed sheet S is also extracted 
along with the moisture and volatiles through the 

55 air gap 80 into the extractor chamber 82. Ambient 
air, as indicated by the curved arrows, is also 
suctioned into the exposure zone Z and through 
the longitudinal air gap. thus assuring that hone of 
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the hot air, moisture or volatiles will escape into the 
press area. Extraction from the exposure zone Z Is 
enhanced by directing the hot air jets along con- 
verging lines whose intersection defines an acute 
angle alpha (a), as shown in FIGURE 5. 

The air flow capacity of the exhaust fan 84 is 
preferably about four times the total airflow input to 
the dryer heads. This will ensure that the exposure 
zone Z is maintained at a pressure level less than 
atmospheric thereby preventing the escape of hot 
air, moisture laden air and volatiles into the press 
room. 

Claims 

1. A hot air dryer (10) for installation in a printing 
press (12), said dryer comprising a dryer head 
(36) having a housing member (36W) defining 
an air distribution chamber (46). the housing 
member having an airflow inlet port (52) for 
receiving high velocity air and an airflow dis- 
charge port (54. 55) for directing heated air 
onto a substrate (S), and including a heating 
element (38) disposed in the air distribution 
chamber, characterized in that: 

an air delivery tube (64) is disposed in the 
air distribution chamber. \he air delivery tube 
having an elongated airflow passage (68) con- 
necting the inlet port in airflow communication 
with the air distribution chamt>er; and 

the heating element (38) is disposed within 
the elongated airflow passage (68) of the air 
delivery tube (64). 

Z A hot air dryer (10) as defined in claim 1, 
characterized in that: 

pneumatic connector means (70) are coup- 
led to the air delivery tube (64) for connecting 
the elongated air flow passage (68) to a source 
of high velocity air. 

a A hot air dryer (10) as defined In claim 1 or 
claim 2, characterised in that: 

electrical conductors (72. 74) are coupled 
to the heating element (38) for connecting the 
heating element to a source of electrical pow- 
er. 

4. A hot air dryer (10) as defined in any one of 
claims 1 to 3, characterized in that: 

an end block (56) is coupled to the hous- 
ing member (36) and to the air delivery tube 
(64) for sealing tiie interface between the air 
delivery tut>e and the housing memt>er. 

5. A hot air dryer (10) as defined in any one of 
claims 1 to. characterised in that: 

an end block (56) is coupled to the hous- 



ing member (36). the end block having a t>ody 
portion intersected by an axial bore (58). a 
countert>ore (60) and a radial inlet bore (62) 
communicating with the countertx)re; 

5 the heating element (38) having an end 

portion (38A) projecting through the axial t>ore 
and countertwre; and. 

the air delivery tube (64) having an end 
portion (64B) disposed in the counterbore (60) 

70 with its elongated airflow passage (68) being 

coupled in airflow communication with the ra- 
dial inlet bore (62). 

6. A hot air dryer (10) as defined in any one of 
75 the preceding claims, characterized in that: 

the elongated heating element (38) com- 
prises an electrical resistance heater (38C. 
38D), 

20 7. A hot air dryer (10) as defined in claim 6. 
characterized in that: 

the heating element (38) has first and sec- 
ond resistance heater sections (38C.38D), the 
sections being joined at a common end (38E) 

25 and disposed in side-by-side relation. 

8. A hot air dryer (10) as defined in any one of 
the preceding claims, characterized in that: 
a tubular, thermally conductive sheath (78) 
30 is disposed within the elongated airflow pas- 

sage (68); and. 

the heating element (38) is disposed within 
the sheath. 

35 9. A hot air dryer (10) as defined in any one of 
the preceding claims, characterized in that: 

an extractor head (40) is coupled to the 
dryer head (36), the extractor head including a 
housing member (40A. 40B. 40C, 40D) defin- 

40 ing an extractor manifold chamber (82), the 
extractor head having an elongated inlet port 
(80) for extracting air from a dryer exposure 
zone Z into the extractor manifold chamber, 
and having discharge means (84. 86, 88) coup- 

45 led to the extractor head for exhausting air 

from the extractor manifold chamber. 

10. A hot air dryer (10) as defined in any one of 
the preceding claims, characterized in that: 

50 tfie airflow discharge port (54) comprises 

multiple airflow apertures. 

11. A hot air dryer (10) as defined in any one of 
the preceding claims, characterized in that: 

55 the air discharge port (54) comprises an 

elongated slot (55). 
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12. A hot air dryer (10) as defined in any one of 
the preceding claims, characterized in that: 

the dryer head (36) is adapted for instaita* 
tion In an interstation position between adja- 
cent printing press units (20A. 20B, 20C. 20D, 5 
18) of a printing press (12). with the airflow 
discharge port (54, 55) facing the processed 
side of a substrate (S) as it is transported 
along a substrate travel path. 

10 

13. A hot air dryer (10) as defined in any one of 
the preceding claims, characterized in that: 

the dryer (10) includes a second dryer 
head (36B) disposed in side-by-side relation 
with the first dryer head (36A) in a position 75 
facing the freshly processed side of a sub- 
strate (S) as it moves through a dryer expo- 
sure zone (Z) along a substrate travel path, the 
second dryer head (36B) having a housing 
member (36W) defining a second air distribu- 20 
tion chamber (46), the housing member of the 
second dryer head including an inlet port (52) 
for receiving high velocity air and a discharge 
port (54. 55) oriented for directing heated air 
toward the sheet travel path, with the dryer 25 
heads being separated from each other by a 
longitudinal air gap (80); and. 

an extractor head (40) is coupled to the 
dryer heads (36A. 368). the extractor head 
including a housing member (40A. 408. 40C. 30 
40D) defining an extractor manifold chamber 
(82) and coupled in air flow communication 
with the longitudinal air gap (80), and having 
discharge means (84. 86, 88) coupled in air 
flow communication with the housing memtjer 35 
for exhausting air from the extractor manifold 
chamber (82). 

14. A hot air dryer (10) as defined in claim 13. 
characterized in that: ^ 

the discharge ports (54. 55) of the dryer 
heads are arranged in first and second rows 
(Rl. R2). respectively, the rows being sepa- 
rated from each other along the substrate trav- 
el path, wherein heated air discharged from the 45 
discharge ports intermix with each other in the 
dryer exposure zone (Z). 

15. A hot air dryer (10) as defined in claim 13 or 
claim 1 4, characterised in that: so 

the discharge ports (54, 55) of the first and 
second dryer heads are oriented for directing 
heated air along first and second converging 
lines (FIGURE 5), respectively. 

55 

16. A method for drying a freshly processed sub- 
strate (S) in a printing press (12) characterized 
by the steps: 
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directing high velocity air through an air 
delivery tube (64) which is disposed within an 
air distribution chamber (46): 

heating high velocity air flowing through 
the air delivery tube by heat transfer contact 
with an elongated heating element (38) dis- 
posed within the air delivery tube; and. 

discharging heated air from the air dis- 
tribution chamber onto the freshly processed 
substrate (S). 

17. A method for drying a freshly processed sub- 
strate (S) as defined in claim 16. characterized 
by the step: 

compressing the heated air in the air dis- 
tribution chamber (46) before the heated air is 
discharged. 

ia A method for drying a freshly processed sub- 
strate (S) as defined in claim 16 or claim 17, 
characterised by the steps: 

discharging heated air from the air dis- 
tribution chamber (46) through an outlet port 
(54, 55); and 

supplying the high velocity air to the air 
distribution chamber (46) through an inlet port 
(52) having an inlet flow area which is greater 
than the outlet flow area of the outlet port. 

19. A method for drying a freshly processed sub- 
strate (S) as defined in any one of claims 16 to 
18, characterised by the steps: 

discharging jets of heated air from the air 
distribution chamber (46) through first and sec- 
ond rows (Rl. R2) of outlet apertures (54. 55); 
and 

intermixing air jets from the first and sec- 
ond rows in an exposure zone (Z). 

20. A method for drying a freshly processed sub- 
strate (S) as defined in any one of claims 16 to 
18. characterized by the steps: 

discharging jets of heated, pressurized air 
from the air distribution chamber (46) ttirough 
first and second rows (Rl. R2) of outlet ap- 
ertures; and 

directing air jets discharged from air flow 
apertures of the first and second rows (Rl , R2) 
along first and second converging lines (FIG- 
URE 5). respectively. 

21. A method for drying a freshly processed sut)- 
strate (S) as defined in any one of claims 16 to 
20. characterised by the steps: 

installing first and second dryer heads 
(36A. 368) in side-by-side relation on a printing 
press (12) in a position facing the processed 
side of a freshly processed substrate as it 
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travels through a dryer exposure zone (Z). the flow rate of air discharged from the first and 

dryer heads being separated from each other second dryer heads (36A, 36B). 

by a longitudinal air gap (80); 

supplying high velocity air to each dryer 
head (36A. 36B) through first and second air 5 
delivery tubes (64) which are disposed within 
an air distribution chamber (46) in each dryer 
head, respectively; 

heating high velocity air flowing through 
each air delivery tube (64) by heat transfer io 
contact with an elongated heating element (38) 
disposed within each air delivery tut>e; 

discharging heated air from each dryer 
head through the dryer exposure zone (Z) and 
onto the freshly processed substrate (S); and is 

extracting air from the exposure zone (Z) 
through the longitudinal air gap (80). 

22. A method for drying a freshly processed sub- 
strate (S) as defined in claim 21, characterized 20 
by the steps: 

f=7 discharging heated air from each dryer 

^~ head (36A, 36B) through an airflow outlet ap- 

erture (54. 55); and 

supplying high velocity air to each dryer 25 

head through an Inlet port (52) having an effec- 
yl tive inlet flow area which is greater than the 

Sj combined outlet flow areas of the air flow out- 

let apertures (54, 55). 

23. A method for drying a freshly processed sub- 
l_ strate (S) as defined in claim 21 , or claim 22, 

characterised by the steps: 
yl discharging jets of heated air from the first 

p and second dryer heads (36A, 368) through 35 

y3 first and second rows (R1, R2) of outlet ap- 

ertures (54. 55). respectively; and 
rr intemnixing air jets from the first and sec- 

^ ond rows in the exposure zone (Z). 

40 

24. A method for drying a freshly printed substrate 
(S) as defined in any one of claims 21 to 23, 
characterized by the steps: 

discharging jets of heated air from the first 
and second dryer heads (36A, 368) through 45 
first and second rows (R1. R2) of outlet ap- 
ertures (54. 55), respectively; and 

directing air jets discharged from air flow 
apertures of the first and second rows (R1 , R2) 
along first and second converging lines (FIG- 50 
URE 5). respectively. 

25. A method for drying a freshly processed sub- 
strate (S) as defined in any one of claims 21 to 

24. characterised by the step: 55 

extracting air from the exposure zone (Z) 
at a volume flow rate through the longitudinal 
air gap (80) which exceeds the total volume 
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Veiedelung 



LacUer^Aggragat 
fur Speedxnastdi^ 

h/ixi einem DaWgren-Lak* 
kienweik LPC erhellen 
Speedmasier-Dnjcker die 
Mttglichkeit, vorhandene 
Maschinen aufzurtlsten, urn 
nach wie vox rnehrfarbig zm 
dnicken und zusatzUch z\i 
lackieren, ohne daB hierfiir 
ein OrucJcwork geopfeii 
werd&n mufl. Ein© Vierfer- 
ben-Maschine sum Beispiel 
bleibt eine Vierfarben-Ma- 
schine, das Lackieren wird 
zusflizUch ermOglicht. 

D.&t: Einbau dei LPC-Ein- 
helv^rfolgi zwischen dem 
letztefi Druckiurm und dem 
Ausi^er Das Lackwerk 
kanhfdurch Knopfdruck 2ur 
AusIm© hin hydraulisch ver- 
fahreji werden. wodurch fiir 
Ser^i:e- und Einstellarbei- 
leniaer IVeie Zugang zum 
letzfen Werk erhalien bleibt. 

nfe es sich bei der LPC- 
Ein^il um ein echtes Lak- 
kie^erk handelt. ist sowohl 
Sctgizlackierung als auch 
Hochglanzlackierung ni6g- 
lich^die gewOnschle Lack- 
aul^gsmenge wird durch 
di^^ravuniefe dei SchOpf- 
v/alze (Anilox-Walze) featge- 
legt. Volinachige Leckierung 
ist ebenso mftglich wie Spot- 
Lackierung, wobei ein Regi- 
stersysiem die passerge- 
naue LackObertragung er- 
leichieri. 

Je nach Bedarf kann UV- 
Oder Dispersionslack einge- 
seizi vrferden. Ein Ablagem 
Oder Ausirocknen das Lacks 
wird dutch ein konunuierli- 




1. K»(ft^pattaA 



Zolchnung A leigt dae LaoWarwerk In auogefahrener Posi- 
tion, ZelDtinung B Inr* EIngrlff mit dom Druckwerk, das hsIOt 
In Lecklerpoaltton. 



ches Umpumpen vermie- 
den, was wiederum einen 
gleichmaftigen Lackauftreg 
gewShtleistet. 

LPC-Lackienverke sind 
zur Zeil fUi Speedmasier 72 
und 102 sowie fUr Mitsubishi- 
Maschinen veiliigbar. 

Das Augsbuiger Liefer- 
werk informieit auch Ober 
Trocknungs-Systeme. und 
zwar sowohl liber IR-HeiO- 
lutl-Trocknung als auch ilber 
UV-Hartung. 

Aggiogate 

Optimiexte Helz- und 
Kohlwalzen 

Eine deutlich verbessene 
ZwengsfUhrung der KUhl- 
und Heizmedien bei ihien 
Heiz- und Ktlhlwalzen hat d;e 
W HShl KG. Kieselbronn, 
durch Opiimierungsmai^- 
nahmen in der lypischen 
Zapfen- und Bodenkonstruk- 
non erreichi. 

Enisprechende Heiz- und 
Kiihlwalzen sind in Dimen- 
sionen von bis zu 1000 mm 
Duichmesser und von bis zu 
lOOOO mm Lflnge lieferbar. 



SorgfAliig dynamiach ausge- 
wuchiet verfUgen sie Ober 
eine extreme Laufruhe und 
bleren Ober lange Betriebs- 
zeit sichere runklion. 

DnickvoiBtvfQ 

VerbeBserte Repettei^ 
kopiermaschinen 

Die bisherigen Universal- 
Repetierkopier • Maschinen 
PC-80I und PC-802 von 
Screen, die bekanntlich 
auch als manuelle Kontakl- 
kopierrahmen Wr die Plai- 
lenkopie genutzt werden 
Wnnen, wurden durch opli- 
mierte Konsiruktionen abge- 
I6si Die drei Varianien des 
Modells PC-803 sind wie 
rolgt ausgelegi: 

• PC-B03-E deckl die Ma- 
schinenklasse 1 ab (effekli- 
ves Kbpierformat 73 x 62 
cm); 

• PC-803-G isi nir das IIIB- 
Fbrmat (77 x 103 cm) be- 

summt; 

• PC-803-I reichl bis zum 
Ver fbrmal(131 x 105 cm). 

Die grundsfltzlichen Ab- 
laufe wurden beibehaUen, 



die jeui geschlossene Kom- 
paktbauweise mit zusStzli- 
Chen auiomatischen Mecha- 
nismen ermdghcht aber 
staubfreieres Kopieren und 
minderl die Gerauschbela- 
stung. Durch die neue UV- 
Lichtschutzscheibe kann der 
Bediener alle Abiaufe visu- 
el) kontrollieren. 

Bei den groften Modellen 
G und I fahrt das Lampen- 
haos in seltlicher Richlung 
mil. und die bewegliche 4- 
kW • Metallhalogenidlampe 
verstellt sich auch in der Ho- 
he aulomaiisch. Dies gestat- 
let bei kleineren Pilmvorla- 
gen (zum Beispiel Etiketien) 
Oder im Bereich der Um- 
schlagseiienproduktion eine 
noch bessere Ausleuchiung, 
htthere Lichiintensliai und 
damit verkOrzte Belichiungs- 
zeiien. 

Einer evenluellen Licht- 
hofbildung an der Masken- 
kanle wird durch die besse- 
re Maskenkonsirukiion mil 
reduzienem Abstand xwi- 
schen Maske und Glasschei- 
be vorgebeugt. 

Sobald bei den Kopier- 
und Montage-Maschinen ► 
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— Schneidlinien — StenzmessarslShle bis 100 mm 
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1 . Title of Invention 

"R2TRACTABL6 XNKIKO/CQmNG APPAFATUS HAVING 
FERRIS MOVEMENT BETWEEK PRIRTIIIC UHITS** 

2 . Claims 

1. UDcing/coatlng apparatus tor use In a 
prlntiing preas of th© type having a printing unit on wnich 
a plate cylinder, a blanket cylinder and an inqjression 
cylinder ore mounted for rotation, wherein the in}d.ng/aoat- 
ing apparatus ia characterieed hy; 

an applicator head for applying ink or 
coating material to a plate mounted on the plate cylinder 
or to a blanket mounted on the blanket cylinder, either 
separately or aimultaneoualy when the inking/coating 
apparatus is in an operative position relative to the plate 
and blanJcet cylinders; and, 

a carriage aeflembly for moving the applica- 
tor head to the operative position in %rtilch the applicator 
head is disposed laterally adjacent to the plate and 
blanket cylinders and for moving the applicator head from 
the operative position bo a retracted position in which the 
applicator bead is elevated with respect to the plate and 
blanket oylindere. 

2, Xnking/ coating apparatus as sst forth in 
clalA 1, wherein the carriage assembly is characterised byi 
a support arm having a first end portion 
constructed for pivotal attachment to the printing unit and 
having a second end portion pivotally coupled to the 
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applicator head^ the applicator head being movable on the 
support ar« to the operative position. 

3, Inking/ coating apparatxis as set forth in 
claiaa 1, characterized in that a counterweight ie coupled 
to the carriage assembly. 

4, Inking/coating apparatus as set forth in 
claim 1^ therein the applicator head is characterised by: 

a doctor blade assembly having a reservoir 
for receiving ink or liquid coating material; and> 

an applicator roller coupled to the doctor 
blade assembly in fluid comatinication with the reservoir, 
the applicator roller being engagable with a printing plate 
on the plate cylinder or with a blanket on the blanket 
cylinder when the applicator head is in the operative 
position. 

5. Inking/coating apparatus as set forth in 
claim 4, characterised in that the applicator roller ie an 
anilox roller having a resilient transfer surface. 

6. Inking/ coating apparatus as set forth in 
claim 1, characterized in that: 

a power actuator is movably coupled to the 
applicator head, the power actuator having a power transfer 
arm idiich is extendable and retractable;, and, 

2. 
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laovoBient converting apparatus is coupled to 
the pover transfer arm for converting extension or retrac- 
tion movement of the pover transfer ana into pivotal 
moveaaent of the applicator head relative to the carriage 
assembly. 

7. Inking/coating apparatus as set forth in 
claim 6, wherein the movement converting apparatus is 
characterized by: 

a bell crank plate having a first end 
poTt,iQn coupled to the power transfer arm and having a 
second end portion for engaging a stop member; 

Q 

a stop member secured to the applicator 

i4i head; and^ 

in a clevis plate secured to the carriage 



s 

O 

PI 



assembly and plvotally coupled to the bell crank plate. 

8. Inking/ coating apparatus as set forth in 
claim 1, wherein the applicator head is characterized by: 

first and second side frame members pivot- 
ally coupled to the carriage assembly; 

a doctor blade assembly mounted on the first 
and second side frame members, the doctor blade assembly 
including a reservoir for receiving inJc or liquid coating 
loaterial; 

a cradle assembly mounted on the first and 
second aide frame members, respectively; 
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an applicator roller mounted for rotation on 
the cradle asseably and coupled to the doctor blade 
asseably for rolling contact with ink or coating material 
in the reservoir, the applicator roller being engagable 
with a printing plate on the plate cylinder or with a 
blanket on the blanket cylinder when the applicator head is 
in the operative position; and, 

a drive motor co\^led to the applicator 
roller for rotating the applicator roller • 

9. Inking/coating apparatus as set forth in 
clain 8, characterized in that: 

the cradle asseably has first and second 
sockets disposed on the first and second side frame members 
respectively; and, 

the applicator roller is mounted for 
rotation on the first and second sockets. 

10* Inking/coating apparatus as set forth in 
claim 8, characterized in that 

the cradle assembly includes first and 
second sockets disposed on the first and second side frame 
members^ respectively, and third and fourth sockets 
disposed on the f irst and second side frame members , 
respectively; and, 

the applicator roller is selectively 
mountable for rotation on either the first and second 
sockets or on the third and fourth sockets for applying ink 

4 
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or coating material to either the plate or blanket when the 
applicator head is in the operative position. 

11 • Inking/coating apparatus as set forth in 
claim 1, wherein the applicator head is characterized by: 
a first cradle for supporting an applicator 
roller for engagement with the plate when the inking/coat- 
ing apparatus is in the operative position; and 

a second cradle for supporting an applicator 
roller for engagement with the blanket when the ink- 
ing/coating apparatus is in the operative position. 

12. Inking/coating apparatus as set forth in 
claim 1, wherein the carriage assembly is characterised by: 
a support arm having a first end portion 
pivotally coupled to the printing unit and having a second 
end portion; 

a conmon pivot shaft on which the support 
arm second end portion and the inking/coating apparatus are 

a pivotally. mounted; and^ 

u 

s 

male and female latch members coupled 
between the common pivot shaft and the printing xxnit, with 
one of the latch members being secured to the common pivot 
shaft and the other latch member being constructed for 
attacbment onto the printing jmit, the latch members being 
mateable in interlocking engagement when the applicator 
head is in the operative position. 
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13 • Inking/coating apparatus as set forth in 
clai© 1, wherein the applicator head and the printing unit 
are chairacterized by: 

male and fexaale latch coupling laembers 
mounted on the carriage assembly and on the printing unit 
for releasably latching the carriage assembly in interlock- 
ing engagement with the printing unit when the applicator 
head is in the operative position* 



14. Inking/coating apparatus as set forth in 
claim 1, wherein the carriage asfieadoly is oheuracterized by 
an elongated shank portion and a hub portion, the elongated 
shank portion being pivotally coupled to the applicator 
head and the hub portion being constructed for pivotal 
attachment onto the printing unit* 

15. A rotary offset printing press having first 
and second printing xmits and the inScing/coating apparatus 
of claim 1 is movably coupled to the first printing unit as 
set forth in claim 1, characterized by: 

a dryer mounted on the first printing unit 
adjacent the impression cylinder of the first printing unit 
for discharging heated air onto a freshly printed substrate 
while the freshly printed substrate is in contact with said 
impression cylinder. 



16. A rotary offset printing press as defined in 
claim 15, characterized in that: 
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an extractor is disposed adjac^t the dryer 
for extracting hot air, noisture and volatiles from an 
exposuTB jsone between the dryer and the freshly printed 
fiubstrate^ 

17. A rotary offset printing press as defined in 
claim 15, characterized in that: 

an intermediate transfer cylinder is coupled 
in sheet transfer relation with the iapression cylinder of 
the first printing unit; and, 

an interstation dryer is disposed adjacent 
the intermediate transfer cylinder for discharging heated 
air onto a freshly printed or coated substrate after it has 
been transferred from the impression cylinder of the first 
printing unit and while It is in contact with the inter- 
mediate transfer cylinder. 

18. A method for rotary offset printing in a 
printing press of the type including first and second 
rotary offset printing imits, and uaing aqueous or uv- 
curablo printing ink or coating material in the operation 
of at least the first printing unit, characterized by the 
following steps performed at each printing unit in succes- 
sion: 

spot or overall coating the plate with 
aqueous ink/aqueous coating material or UV-curable ink/UV- 
curable coating material; 
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spot and/or overall coating tha blanket with 
aqueous ink/aqueous coating loaterial or UV-*curable ink or 
C7V^*'Cur£U>le coating material; 

transferring the printing ink or coating 
material from the printing plate to the blanket; 

transferring the inked or coated image from 
the blanket to a substrate as the substrate is transferred 
through the nip between the impression cylinder and the 
blanket; and, 

drying the ink or coating material on the 
freshly printed substrate before the substrate is subse- 
quently processed. 

19 - A method for rotary offset printing as 
defined in claim 18, wherein the drying step is cOiaracter- 
ized by: 

discharging high velocity, heated air onto 
the freshly printed/coated substrate while the freshly 
printed/coated substrate is in contact with the impression 
cylinder of the first printing unit, 

20. A method for rotary offset printing as 
defined in claim IB, characterized by the steps: 

transferring the freshly printed substrate 
from the first printing unit to an intermediate transfer 
cylinder; and, 

drying tne freshly printed substrate while 
it is in contact with the intermediate transfer cylinder. 
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21- A method for rotary offset printing as 
defii^ed in claim 18, characterized by the step: 

extracting hot air^ oolsturo and volatilea 
froB an exposure zone above the freshly printed/coated 
STibstrate while the freshly printed/ coated substrate is in 
contact with the in^tession cylinder* 

22. A method for rotary offset printing as 
defined in claim 18, characterized by the steps: 

applying a primer coating of an aqueous 
coating material or UV-curable coating material to a 
substrate in the first printing unit; and, 

drying the prl:Bier coating on the substrate 
before the substrate is processed in the second printing 
unit. 
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3 . Detailed Description of Invention 

This invenHlon relates to sheot-Ced or web-fed, 
rotary offset or flexographlo printing presses, and more 
particularly, to a new and iaiproved inking/coating appara- 
tus for the in-line application of printing inJcs or 
protective or decorative coatings to sheet or web sub- 
strates. 

Conventional sheet-fed, rotary offset printing 
presses typically include one or sjore printing units 
through which individual sheets are fed and printed with 
wet ink. Since the inks used with rotary offset printing 
presses tg^pically remain wet and tacky for sane tine after 
printing, special precautions mist be taken to insure that 
the freshly printed sheets are not aarked or easeared as the 
sheets are transferred froB one printing unit to another, 
aiua while being conveyed to the sheet delivery stacker. 
The jarinted surface of the freshly printed sheet dries 
relatively slowly and can be smeared during subsequent 
transfer between printing units. in order to reduce 
smearing . and offsetting, spray powder is applied on the 
printed sheet. 

In Boiae printing applifiations, offset «ad 
sjaearing are prevented by applying a protective and/or 
decorative coating over all or a portion of the freshly 
printed sheets. Various arrange&ente have been proposed 
for appiylxig the protective or decorative coating as an in- 
line operation by using the last printing unit of the press 
as the coating application unit. However, when such in- 
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line coating is performed^ the last printing unit cannot be 
used to apply ink to the sheets, and can only be used for 
the coating operation. Thus^ while coating with these 
types of in-line coating apparatxis, the press loses the 
capability of printing its full range of colors since the 
last printing unit is convex:i;ed to a coating unit. 

It will be appreciated that the time required to 
reconfigure a press for coating or non-coating is non- 
productive and costly. Accordingly, there is a need for an 
in-line coating apparatus that minimizes the time to clean- 
up from one printing run and set-up and run the next job. 
Where consecutive jobs require the same type of coating, 
particularly blanlcet coating, it may not be necessary to 
clean-up the coater between jobs. However, the coating 
material cannot be allowed to dry on the rollers • There- 
fore, especially when switching from blanket to spot 
coating or vice versa, or if there is a delay between jobs, 
it is necessary to wash-up the coater after each job Is 
con^letcd. 

In addition, coater wash-up ie necessary when 
evitching between different coating coi^sitions, such as 
aqueous and ultra violet (UV) curable coatings. Such 
coating materials are not Interchangeable, and conse- 
quently, the coater must be washed between applications of 
different coating media. 

The foregoing limitations are overcome, according 
to the present invention, by a retractable, in-line 
inldng/ccating apimratus which ie mounted on a printing 



// 



imm^] ^mmmmm i^hb] ¥08. 05.07 

[#fy] ¥08-146371 (08. 05.02) H: 12/ 33 

unit for pivotal, Ferris wheel movenent between an opera- 
tive inJcing/coating position and a retracted, overhead idle 
position. The inking/coating apparatus includes an 
applicator head which, is positioned in alignment with 
either the plate cylinder or the blanket cylinder by a 
carriage assembly which includes a cantilevered support 
arm. The support arm is pivotally coupl«a between the 
inking/coating head and the printing unit tower. This 
cantilevered, pivotal mounting arrangement allows the ink- 
ing/coating unit to be used between two printing units, as 
well as on the last printing unit of the press. 

In the preferred embodiment, the applicator head 
includes vertically spaced pairs of cradle members with one 
cradle pair being adapted for supporting a mat«l or ceramic 
coating roller In alignment with a blanket cylinder, and 
the other cradle pair supporting a resilient anilox coating 
roller in alignment with the plate cylinder, respectively, 
nflien the carriage assembly is in the operative position. 
Because of the cantilevered, pivotal support provided by 
the support arm, the applicator head can be lifted and 
lowered through an arc, similar to Ferris wheel movement, 
in the limited space between adjacent printing units. When 
fully retracted, the applicator bead and carriage assembly 
are lifted to an elevated, retracted overhead position, 
preferably an overhead position overlying the printing unit 
tower, thus providing complete access to the Interstation 
space and the printing unit cylinders without causing the 
printing unit to lose its printing capability. The 
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dbiking/ coating applicator roller of the applicator head can 
be inspected, cleaned or replaced and the doctor blade 
assembly can be washed-ap automatically while the inJc- 
Ing/coating apparatus is in the retracted position- 

When the inking/coating apparatus is used in 
combination with a f lexographic printing plate and aqueous 
in)c c>r aqueous coating, the water component of the aqueous 
ink or coating on tbo freshly printed sheet is evaporated 
by a high velocity, hot air interstation dryer and a high 
volume heat and moisture extractor assembly so that the 
freshly printed ihJc or coating is con^iletely dry before the 
sheet Is printed on the next printing unit. This quldc 
drying f lexographic printing/coating arrangement permits a 
base coat of ink, for exainple opaque white or metallic ink 
(gold, silver or other metallics) to be applied in the 
first printing unit, and then overprinted by a lithographic 
process on the next printing unit. 
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As used herein, tlie term >*prooessed" refers to 
various printing methods vhlch nay l^e applied to either 
side of a substrate, including the application of uv- 
Gurabla and abacus irks and/or coatings . Hie teno 
J'eubstrate*' refers to sheet or veb material* Also, as used 
herein, the term ^'waterless printing plate" refers to a 
printing plate having non«»ijDag6 surface areas vhlch are 
hydrophobic and also having image surface area^ vhich are 
hydrophllic, wherein the non-image surface areas are 
characterized hy a surface tension value vhlch is less than 
the surface tension of aqueous inX, and the image siurfaoe 
areas are characterize by a stirf ace tension value vhich is 
greater than the surface tension of aqueous ink* "rlexo- 
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graphic" refers to flexible printing plates having a relief 
surface which is vettable by aqueous ihk or aqueous coating 
asaterial. 

AS shorn in the exemplary drawings, the present 
invention is embodied in a new and improved in-line 
inking/ coating apparatus 10, for applying inks or protec- 
tive and/ or decorative coatings to sheets or webs printed 
in a sheet-fed or web-fed, rotary offset or flexographio 
printing press, herein generally designated 12. In this 
instance, as shown in FIGURE 1, the inking/coating appara- 
tus 10 is installed in a four color printing press 12, such 
as that manufactured by Heidelberger Druckmaschinen AG of 
the Federal Republic of Germany under its designation 
Heidelberg Speedmastar 102V- The press 12 includes a press 
frame 14 coupled at one end, herein the right end, to a 
sheet feeder 16 from ^ich sheets, herein designated S, are 
individually and serially fed into the press, and at the 
opposite end, with a sheet delivery stacker 20 in which the 
freshly printed sheets are oolleoted and stacked. Inter- 
posed between the sheet feeder 16 and the sheet delivery 
stacker 20 are foxir substantially identical rotary offset 
printing units 22, 24, 26 and 28 which can print different 
color inks onto the sheets as they are transferred through 
the press 12. The printing units are housed within 
printing towers Tl, T2, T3 and T4 formed by side frame 
members 14, 15« 

As illustrated, the printing xinits 22, 24, 26 and 
28 are substantially identical and of conventional design- 
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flrs^ printing unit 22 includes an in-feed transfer 
cylinder 30, a plate cylinder 32, a blanker cylinder 34 and 
an impression cylinder 36, all supported for rotation in 
parallel aligninent between the press side frames 14, 15. 
Each of the first three printing units 22, 24 and 26 have 
an interunit transfer cylinder 38 disposed to transfer the 
freshly printed sheets froa> the adjacent ia^ression 
cylinder to the next printing unit via an Interstation 
transfer cylinder 40. Tlie last printing unit 28 is shown 
equipped with a delivery cylinder 42 which guides each 
freshly printed sheet 18 as it is transferred from the last 
Ixi^ression cylinder 36 to a delivery conveyor system, 
generally designated 44, to the sheet delivery stacker 20. 

The delivery conveyor systea 44 ae shown in 
FIGURE 2 ifl Of conventional design and includes a pair of 
continuous delivery grlpper chains 46, only one of which is 
shown carrying at regular spaced locations along the 
chains, laterally disposed gripper bars having gripper 
fingers for gripping the leading edge of a freshly printed 
sheet 18 after it leaves the nip between the delivery 
cylinder 42 and impression cylinder 36 of the last printing 
tinit 28. As the leading edge is gripped by the grippers, 
the delivery chains 46 pull the freshly printed sheet away 
from the impression cylinder 36 and deliver the freshly 
printed sheet to the sheet delivery stacker 20. 

Prior to reaching the delivery sheet stacker, the 
freshly printed and/or coated sheets S pass muler a 
delivery dryer 48 which includes a combination of infra-red 
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thermal radiation, high velocity hot air flow and heat and 
moisture extraction for drying the ink and/or the protec* 
tive/decorative coating on the freshly printed sheets. 

In the fiuccinplary enbodiaient shown in PIGCTRS 1, 
the first printing unit 22 iss equipped with a f lexographic 
printing plate, and does not require an inking roller train 
or a dampening system. If an ink roller train is mounted 
on the first printing imit, the form rollers are retracted 
and locked off when the printing unit goes on impression. 
Flexographic aqueous ink is supplied by the inking/ coating 
unit 110. The remaining printing units 24, 26 and 28 are 
equipped for lithographic printing and include an inking 
apparatus 50 having an in]cing roller train 52 arranged to 
transfer ink from an ink fountain 54 to the plate cylinder 
32. This is accomplished with the aid of a foiintain roller 
56 and a ductor roller. The fountain roller 56 projects 
into the ink fountain 54, whereupon its surface is wetted 
with printing ink Q. The printing ink Q is transferred 
intermittently to the inking roller train 52 by the ductor 
roller. The inking roller train 52 supplies printing ink 
Q to the image ares of a printing plate V mounted on the 
plate cylinder 32* 

The printing ink Q ie transferred from the 
printing plate P to an ink receptive blanket B which is 
mounted on the blanket cylinder 34. The inked image 
carried on the blanket B is transferred to a sheet S as the 
sheet is transferred through the nip between the impression 
cylinder 36 and the blanket B. 



/7 



mm ¥08-146371 (08.05.02) M: 18/ 33 

Thd inking roll^ arrangement 52 illustrated in 
FIGURE 1 is exemplary for iise in combination with litho- 
grapnic inX printing plates. It will be understood tbat 
dampening rollers (not illustrated) will be in direct 
engagement with the lithographic plate P, but are not used 
in combination with the f lexographic plate of printing unit 

22. 

Keferring nov to FIGURE 4, FIGURE 5 and FIGURE 6, 
the in**llne inking/coating apparatus 10 includes a carriage 
assembly 58 which supports an applicator head 6Q» The 
applicator head 60 includes a hydraulic motor 62, a lower 
gear train 64, an upper gear train 65, an applicator roller 
66 and a doctor blade assembly 68. The external peripheral 
surface of the applicator roller 66 is inserted into 
wetting contact with liquid coating material or inX 
contained in a reservoir 70. The reservoir 70 is continu- 
ously supplied with inic or coating which is circulated 
through the reservoir 70 from an of f -press source by a pump 
(not illustrated) . The hydraulic motor 62 drives the 
applicator roller 66 synchronously with the plate cylinder 
32 and the blanket cylinder 34 in response to an RPM 
control signal from the press drive (not illuistrated) and 
a feedback signal developed by a tachometer 72. While a 
hydraulic drive motor is preferred, an electric drive motor 
can be used. 

The applicator roller 66 is preferably a fluid 
metering anilox roller which transfers measured amounts of 
printing ink or coating material onto the printing plate or 
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blanket. The siirfaoe of an anilox roller is engraved with 
an array of closely spaced, shallow depressions referred as 
''cells**. Ink or coating material from the reservoir 70 
flows into the cells as the anilox roller turns through the 
reservoir. The transfer surface of the anilosc roller is 
scraped with a doctor blade 73 to remove excess ink or 
coating. The ink or coating remaining on the anilox roller 
is the measured amounts contained within the cells. 

The applicator roller 66 is cylindrical and may 
be constructed in various diameters and lengths, containing 
cells of variotis sizes and shapes. The volumetric capacity 
of an anilox roller is established during manufacturing and 
is dependent upon the selection of cell size, shape and 
number of cells per unit area« Depending i^n the intended 
application, the cell pattern may be fine (many small cells 
per unit area) or coarse (fewer larger cells per unit 
area) . 

By applying the ink or coating material through 
the inking/ coating applicator head 60, more ink or coating 
material can be delivered to the sheet S as compared with 
the inking roller train of a lithographic printing unit. 
Moreover, color Intensity is stronger and more brilliant 
because the f lexographic ink is applied at a. much larger 
film thickness than can be applied by the lithographic 
process and is not diluted by dampening solution. 

The inking/ coating applicator head 6Q includes 
side frame members 74, 76 that support the applicator 
roller 66, gear train 64^ gear train 65, doctor blade 

/? 



¥08-146371 (08.05.02) 



[^#a] ¥08.05.07 

M: 20/ 33 



assembly 68 and l:he drive motor 62 « The applicator roller 
66 is supported at oj^slte ends on a lower cradle formed 
by a pair of end plates 78, 80 which hold the applicator 
roller 66 in parallel alignment with the blanket cylinder 
34 (FIGURE 5). The side frames 74, 76 are also provided 
with an upper cradle formed by a pair of side plates 82, 84 
which are vertically spaced with respect to the lower side 
plates 78, 80, Sach cradle has a pair of sockets 79, 81 
and 83, 85, respectively, for holding the applicator roller 
66 for spot coating or inking engagement against the plate 
P of the plate cylinder 32 (FIGURE 4) or the blanket B of 
the blanket cylinder 34. 

Preferably, the applicator roller 66 for the 
upper cradle (plate) position is an anllox roller having a 
resilient transfer surface. In the diial cradle arrange- 
ment, the press operator can quickly change over from 
blanket inking/coating and plate inking/coating with 
uijiiiiium press down time, since it is only necessary to 
remove and reposition or replace the applicator roller 66, 
and wash-up the doctor blade assembly if changing from ink 
to coating or vice versa. The capability to selectively 
operate in either the f lexographic mode or the lithographic 
mode and to print or coat from either the plate or blanket 
position is referred to herein as the "l^THOFLEX** process. 

Referring again to FIGURE 2 and FIGURS 3, the 
applicator head 60 is supported by the carriage assembly 58 
in a cantilevered, pivotal arrangement «^ich allows the 
dual cradle inking/ coating apparatxis 10 and a single cradle 
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inking/ coating apparatiis 110 to be iised between any two 
adjacent printing units, as well as used on the first and 
last printing units of the press. This is made possible by 
a pair of cantilevered support arms 88, 90 that are 
pivotally coupled to the side plates 74, 76, respectively, 
on a pivot shaft 77. Each siqpport arm has a bxib portion 
88 A, 9 OA, respectively, and an elongated shank portion 88B, 
9 OB , respectively . 

The cantilevered support axms are pivotally 
ttoiinted on the printing tower by pivot blocks 92, 94, 
respectively. The hub portions 88A, 90A are joumalled for 
rotation on pivot shafts 96, 98, respectively. The pivot 
blocks 92, 94 are securely fastened to the tower 14D, so 
that the carriage assembly 86 is pivotally suspended from 
the pivot shafts 96, 98 in a cantilevered Ferris support 
arrangement. The shank portions 88B, 9 OB are pivotally 
coupled to the pivot shaft 77, so that the carriage 
assembly 58 and the applicator head 60 are capable of 
independent rotation with respect to each other and with 
respect to the pivot shaft 77. By this arrangement, the 
applicator head 60 is pivotally suspended from the pivot 
shaft 77, and remains in an upright orientation as the 
support arms rotate from the operative position to the 
fully retracted position, axMl vice versa. 

Thus, the cradles 78, 80 and 82, 84 position the 
applicator roller 66 in vertical and horizontal alignment 
with the plate cylinder or blanket cylinder when the 
applicator head is extended to the operative position, for 
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exasgple as shown in FI6X7S£ 4 and FIGURE 5« Koreover^ 
because of the transverse relationship between the hub 
portion and shan3c portion of the support ajrms, the applica- 
tor head 60 and carriage assexBkbly 58 are capable of 
rotating through a Ferris arc without touching the adjacent 
printing tower. This maJces it possible to install the ihk- 
ing/coating apparatus 10 on any intermediate printing unit 
tower {T2, T3), and as well as on the first printing unit 
tower Tl and the last printing unit tower T4. Addition- 
ally, when the inlcing/coating unit 10 is in the operative 
position, the lateral projection of the applicator head 60 
into the interstation space between printing units is 
lainimized* This assures virtually unrestricted operator 
access to the interstation space between adjacent printing 
units when the applicator head is engaged in the operative 
position, and completely unrestricted access when the 
carriage assembly 58 is retracted. 

Rotation of the carriage assembly 58 is counter^ 
clockwise from the retracted, idle position (shown in 
phantom in FIOtlRS X) to the operative position (FIGURE 4 
and FIGURE 5) . The carriage assembly 58 can be adapted for 
clodcwise rotation from the retracted position to the 
operative position for engagement of the applicator roller 
to either the plate or the blanket on the daiapener side of 
the tower, assuming that access to the plate and blanket is 
not restricted by dampener rollers or the like. 

Rotational movement of the support arms 83, 90 is 
assisted by counterweights 100, 102 which are secured to 
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the support arms, respectively, for concurrent rotation 
with respect to the pivot blocks 92, 94, With the passive 
assistance of the counterweights, the press operator can 
easily move the inking/coating assembly 10 from the engaged 
operative position as shown in FXGXTRE 4 to the fully 
redacted, idle position as shown in phantom in FIGURE 1. 
Preferably, rotation of the carriage assembly 58 is 
a5sis1;ed by a torsion spring, electric motor or hydraulic 
molror. 

The inking/coating apparatus 10 is releasably 
locked, into the operative position as shown in FIGURE 4 by 
releasable latch couplingfi 103, 105 that secure the support 
antt$ 88, 90 to the press side frames 14, 15, respectively, 
of the printing unit tower T4 in the operative position • 
Coating engagement of the applicator roller 66 against the 
blanket cylinder 34 is produced by power actuators, 
preferably pneumatic cylinders 104, 106 which have extend- 
able/retractable power transfer arms 104A, 106A, 
respectively. The pneumatic cylinder 104 is pivotally 
coupled to the support arm 88 by a pivot linkage 108, and 
the second pneimatic cylinder 106 is pivotally coupled to 
the sufyport arm 90 by a pivot linkage 109. In response to 
actuation of the pneumatic cylinders 104, 106, the power 
transfer arms are retracted. As the transfer arms retract, 
the inking/ coatdLng head 60 is rotated counterclockwise on 
the pivot shaft 77, thus moving the applicator roller 66 
into coating engagement with the blanket cylinder 34. 
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The pivot linkage 108 includes a bell crank 111 
which ifi ttotmted for pivotal noveiaent on a pin 113. The 
pin 113 is supported by a clevis plate lis which is 
attached to the support ana 88. One end of the bell crank 
is pivotally coupled to the actuator arm 104A, and a cam 
roller 117 is mounted for rotation on its opposite end- 

1!he cam roller 117 is engagable against an 
adjustable stop 119 which is rigidly secured to the side 
plate 74- CouTitercloOcwise shifting of the handle H moves 
a cam follower 121 into a latch pocket 123 of a receiver 
block 125 as the cam roller 117 is moved into engagement 
with the adjustable stop 119 in the interlocked, operative 
position. Hef erring to iTCTOE 4, FIGURE 5 and FlGtTRM 6, 
the receiver block 125 i& secured to the delivery side of 
the printing unit tower by machine screws. 

When the plate P goes on impression, power is 
applied to the pneumatic actuator 104 and the power 
transfer arm 104A retracts, thus causing the bell crank 111 
to rotate coxinterolockwise about the pin 113. The torque 
applied by the pneumatic actuator 104 is transmitted to the 
applicator head 60 through the cam roller 117 and the 
adjustable stop 119. Counterclockwise movement of the 
applicator head 60 relative to the support shaft 77 carries 
the applicator roller 66 into engagement with the plate 

Xhe adjustable stop 119 has a threaded bolt 119A 
which is engagable with the cam roller 117. The striking 
point of engagement is preset so that the applicator roller 
66 is properly positioned for engagement with the plate P 
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or blanket B in the operative position when the applicator 
head 60 is interlocked with the press frame 14 and the 
printing unit goes on impression. 

Referring to PIGORB an inking/ coating appara- 
tus 110 having a single head is illustrated. The construc- 
tion of this alternative enbodiaent is identical in all 
respects with the dual head arrangement , with the exception 
that only a single gear train and a single cradle for 
holding the applicator roller is provided. In both 
eabodiaents, the inking/coating head 60 remains upright as 
it swings through an arc, comparable to the movement of a 
Ferris wheel. Because of the upright orientation of the 
inking/ coating head 60 as it moves between the extended and 
retracted positions, the usual platform spacing between 
printing unit towers provides adequate clearance to. permit 
extension and retraction of the carriage assembly 58 
without interference with operator access to the printing 
units* lliis is a significant advantage in that it permits 
the in-line iidcing/coating apparatus 10 to operate effec- 
tively in the interstation space between any adjacent 
printing units, and without blocking or obstructing access 
to the cylinders of the printing units when the ink- 
ing/coating apparatus is in the retracted position (as 
indicated in phantom in FIGURE 1) . 

Moreover, when the in-line inking/ coating 
apparatus is in the fully retracted position, the applica- 
tor roller 66 is conveniently positioned on the dampener 
side of the printing unit for inspection, clean-^p or 
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replacement:. Additionally, the doctor blade assembly is 
also conveniently positioned for inspection/ removal, 
adjucrtmont or olean«up« Also, the doctor blade reservoir 
and coating circulation lines can be cleaned vhile the 
press is running as veil as when the press has been stopped 
for change^^over from one type of ink or coating material to 
another. 

When the inking/coating apparatus is used for 
applying an aqueous ink or an agueous coating material, the 
water coiqponent on the freshly printed sheet S is evapo- 
^*ated by a high velocity, hot air interstation dryer and 
high volume heat and moisture esctractor units 112 and 114, 
as shown in FZGORB 1, FXGUKS 4 and FXQOKS 5. Ihe dryer/ex- 
tractor units 112 and 114 are oriented to direct high 
velocity heated air onto the freshly printed/coated sheets 
as they are transferred by the interunit and the intermedi- 
ate transfer cylinders 36, 40. By this arrangement, the 
freshly printed aqueous ink or coating material Is com* 
pletely dry before the sheet Is overprinted in the next 
printing unit. 

The high velocity, hot air dryer and high 
performance heat and moisture extractor units 112, 114 
utiillze high velocity air jets which scrul^ and brsak-up the 
Boist air level which clings to tihe surface of each freshly 
printed sheet. Within each dtyer, high velocity air is 
heated to a high temperature as it flows across a resis- 
tance heating element within an air delivery baffle tube. 
High velocity jets of hot air are discharged through 
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nultiple airflow apexrturefi tihrough an exposure zone Z 
(FIGORS 4 and FIGURE 5) onto the freshly prlnted/ooated 
sheet S as it Is transferred by the transfer cylinder 36 
and Intemedlate transfer cylinder 40, respectively « Bach 
dryer assesibly Includes a pair of air delivery dryer heads 
which are arranged In epaoed, slde-by-slde relation as 
shown In FIGURE 4 and FIGURE 5. 

•The high velocity, hot moisture-laden air 
displaced from each freshly printed sheet is extracted from 
the dryer exposure zone Z and completely exhausted from the 
printing unit by the high volume extractors. Each extrac- 
tor head Includes a manifold coupled to the dryer heads and 
draws the moisture, volatlles and high velocity hot air 
through a longitudinal gap between the dryer heads • 
According to this arrangement, each printed sheet is dried 
before it is run through the next printing unit. 

The water-based in3cs used in flexographic 
printing dry at a relatively moderate drying temperature 
provided by the interstation hiefh velocity hot air dry- 
era/extraotors 112, 114 • Consequently, print quality Is 
substantially improved since the aqueous ink is dried at 
each printing unit before it enters the next printing unit. 
Moreover, back-trapping on the blanket of the next printing 
tinlt is coi^letely eliminated. This interstation drying 
arrangement msJces it possible to print aqueous inks such as 
metallic ink and opaque white lifik at one printing unit, and 
then overprint at the next printing unit. 
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This arrangement also permits the first printing 
tmit to be used as a coater in which an. aqueous coating is 
applied to low grade paper, for example recycled paper, to 
trap and seal in lint, dust, spray powder and other debris 
and provide a smoother , durable surface that can be 
overprinted in the next printing unit. The first down 
coating seals the surface of the low grade, rough substrate 
and improves overprinted dot definition while preventing 
strike-through and show-through. A UV-curable protective 
and/or decorative coating can be applied over the first 
down overprinted (aqueous) coating in the last printing 
unit. 

Preferably, the applicator roller 66 is con- 
structed of metal or ceramic when it is used for applying 
a -coating material to the blanket B on the cylinder 34. 
When the applicator roller 66 is applied to the plate, it 
is prefereibly constructed as an anilox roller having a 
resilient transfer surface for engaging a flexographic 
printing plate. Suitable resilient roller surface materi- 
als include Buna N synthetic rubber and EPDh (terpolymer 
elastomer) . 

It will be appreciated that the inking/ coating 
apparatus lo Is capable of applying a wide range of ink 
types, including fluorescent (Day Glo) , pearlescent, 
metallics (gold, silver and other metal lies) , glitter, 
scratch and sniff (micro-encapsulated fragrance) , scratch 
and reveal, luminous, pressure-sensitive adhes Ives and the 
like. 
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The press operator can ellsilnate the deuopener 
roller assembly altogether, and the inking/coating appara- 
tus 10 can selectively apply aqueous inks. and coatings to 
a flexographic or waterless printing plate and the blanket. 
Koreover, overprinting of the aqueous inks and coatings can 
be carried out in the next printing unit since the aqueous 
inks and coatings are completely dried by the high veloc*^ 
ity, hot air inter station dryer and high volume heat and 
moisture extractor assembly. 

The aqueous inks and coatings as used in the 
present invention contain colored pigments and/or soluble 
dyes, binders that fix the pigments onto the surface of the 
printed sheet, and waxes, def earners and thickeners. 
Aqueous printing inks predominantly contain vat:er as a 
solvent, diluent and/ or vehicle. The thickeners which ere 
preferred include algonates, starch, cellulose and its 
<ierivativea, for example cellulose esters or cellulose 
ethers and the like. Coloring agents including organic as 
well as inorganic pigments may be derived from dyes which 
are insoluble in water. Also, the printing ink may contain 
water and can be predominantly glycol or the like, with the 
pigment being bo\ind by an appropriate resin. When metallic 
inks are printed, the cells of the anilox roller must be 
appropriately sized to prevent the metal particles from 
getting stuck within the calls . The cell size is critical , 
emd for metallic gold ink, the anilox roller should have a 
screen line count in the range of 175-300 lines per inch 
(69-118 lines per cm) . 
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Xhe inking/coating apparatus 10 can also apply 
UV^curable inks and coatings* If UV-curable inks and 
coa-tings are utlll2ed, ultra-violet dryers /extractors are 
installed adjacent the high velocity hot air dryer /extrac- 
tor units 112, 114, respectively. 

It will be appreciated that the inking/ coating 
apparatus lO described herein makes it x>ossible to selec- 
tively operate a printing unit in either the flexographio 
printing node or the lithographic printing laode, i^ile also 
providing the capability to print or coat from either the 
plate or blanket position. The diial cradle support 
arrangement of the present invention makes it possible to 
quickly change over from inking/coating at the blanket 
cylinder position to inking/coating at the plate cylinder 
position with minimimi press dovn-tima, since it is only 
necessary to remove and reposition or replace the applica- 
tor roller 66 i^ile the printing/ inking apparatus is in the 
retracted position. 

Moreover, the press operator may elect to spot or 
overall coat with aqueous ink/coating from the plate during 
one job, and then spot and/or overall coat from the blanket 
during the next job. Since the doctor blade assembly can 
be flushed and vashed-up qplickly and the applicator roller 
can be replaced quickly, it is possible to spot coat or 
overall coat from the plate position or the blanket 
position with aqueous inks or coatings during the first 
press jTwet and then spot coat or overall coat with UV- 
curable inks or coatings from the plate position or from 
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the blankot. posliiLon during 1:he neact press run, Tha ink- 
ing/ooatlng apparatus 10 is cos^letely out of the way in 
tlie retracted position; consequently, the doctor blade 
reservoir and supply lines can be flushed and washed-up by 
automatic vash-up equipment while the printing unit is 
printing another job« 

The positioning of the applicator head and roller 
asseDtbXy relative to the plate and blanket is repeatable to 
a preOetenained, preset impression position. Consequently, 
no printing unit adjustment or alteration is required, 
except for flushing the doctor blade assembly and cleaning 
or replacing the applicator roller to accommodate a 
different kind of ink or coating material. Although manual 
extension and retraction have been described in connection 
with the exemplary embodliaent, extension to the operative 
position and retraction to a non-operative idle position 
can be carried out automatically by hydraulic or electric 
motor servomechanisms « 

The Ferris wheel support arrangement allows the 
inking/coating apparatus to operate effectively in the 
interstatlon space between any adjacent printing units, as 
well aa on the first or last printing units of the press, 
without blooklng or obstructing the interstatlon spaoe or 
restricting operator access to the cylinders of ?iny of the 
iprlntlng units. 

. Finally, because the inking/coating apparatus of 
the present invention is mounted on a printing unit tower 
and is extendable to the operative position without 
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requiring adjustaent or alteration of the printing unit 
cylinders, it can be used for applying printing ink or 
coating nat^rial to the blanket cylinder of a rotary offset 
web prese, or to the blanket of a dedicated coating unit. 
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4 . Brief Description of Drawings 

FIGURE 1 is a scheaatio side elevatioxml view of 
a sheet-f^/ rotary offset printing press having ink- 
ing/coating apparatus embodying the present invention; 

FI6DRE 2 is a perspective viev of the printing 
press of FIGURE 1 in vhich a dual head inking/coating 
apparatus is in the operative coating position and a single 
head coater is in a retracted, overhead position; 

FIGURE 3 is an enlarged siiaplified perspective 
view showing one side of the single head inlcing/ coating 
apparatus of FIGURE 1 in the operative position; 

FIGURE 4 is a sispllf ied side elevational view 
showing the dual head inJcing/coating apparatus in the 
operative coating position for spot or overall coating from 
the blanket position; 

FIGURE 5. is a simplified side elevational view 
showing the single head inking/coating apparatus in the 
operative coating position for spot or overall coating from 
the plate position; aiki, 

FIGURE 6 is a simplified side elevational view of 
the dual bead inking/coating apparatus of FIGURE 4, 
partially broken away, irtiich illustrates the hydraulic 
drive assembly and doctor blade assembly. 
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1 . Abstract 

A retractable In-line inking/coating apparatus 
selectively applies either spot or overall ink/coating 
material to a blanket or f lexograpblc plate on a blanket 
cylinder, or epot or overall ink/coating to a f lexographlc 
prijcjting plate on a plate cylinder in a rotary offset 
printing press. The inking/ coating apparatus is plvotally 
mounted on the tower of a printing unit or dedicated 
coat:ing unit, and is extendable into and retractable out of 
an inking/ coating position by a carriage assembly which is 
pivotally coupled to the printing unit tower. Because of 
the pivotal support provided by a oantilevered support arm, 
the inking/coating apparatus is extended and retracted 
through a Ferris wheel arc between adjacent printing xmits* 

2 . Representative Drawing 

PIG, 1 
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m^nt^i^^tu^rtus:. ^\]2-^^mf}^'bim^m^msf^D\zm^Lx7-:^^) 

\z%^-^^^;it^^Xt^,i:o^m^^'^mx$)^, 
[0 0 2 6] 

^^7-A8 8, 9 0«. e^j^-y h^D^;/^ 9 2, 9 4\znLxmm\Z^^t 
-5ck^^Jt7-A(C@^$n/iA*^>7>'i7x-r MOO, 10 2 (CcboTHIgW) 

i^L'PtKu^o witi^mi^^r. A*^>x'^x< h^ffl(.iTii^L^-r<-r^^ 

^{c;j£oTi.i^(DT. EPJSiJ^o^^U-iJ'ti^ yntlW l 

[0 0 2 7] 

<>+>^:^/D-X'r >^^M1 0«, 3^Jt7-i=*8 8, 9 O^^TOJ h 
9 4 (DTOJ^COit-r h* 7 U- A 14. 15 {C^n^tlf^SliiMT'S^f 

^mi«E7^C^>y^;^3«yyU>^l 0 3,1 0 5 (CcfcoT04 l3^T=to{3f^iJ 
fitttl/^^g^Etl^lh^n^o :^AP3 4'\(D77'U^-^D-^6 ecDU-x 

^>^m^x<D%^\t. mti7^^=L:L-'^. ^'^L<\t{m^^tm-h^m7 

-A10 4A, 1 0 6 A^fiSAAc^mUvU >i/l 0 4, 1 0 6 iCcto Tfcfc ^ 
^nSo ^^m->'J>:5^1 0 4(itf4^<> h^'J>^ggl 0 8{CcfcoT^jt7- 
A8 8tC[Hli<jgfiElCig^$n. ^2c7)$^ffi->'J >y 1 0 6{ie^<y h^'J >i> 
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yi 0 4, 1 0 60f^»|{c^£;^LT. ij;'3e^7-A«?lojiJ6e.n^, Kj;']^ 
h7 7<&ttj,ii>iLTSB#tf-|HlO{3lHieL, t^<LX7y'*J^-i^n-y6 
[0 0 2 8] 

l/t*Xyi/-h 1 1 5(CcfcoT^}^$n^, ^;i/i'^>^CD-j^(i7^^5^:xX- 
^5^7-^ 0 4 AtClHlDjg^EH^^^n, 1 7 ^^^0KMm<D^^ 

[0 0 2 9] 

;^AD-7 1 1 7\t. it-r K^lz-h 7 4{cLo?5^0<i:@^$nT(.i'5nri^i^ 

^■S-SCltfCckO. ;^A7:tP7 1 2 1 (i, *AP-^ 1 1 7;dW>^-D>>^ 
f^ift{4MT' pJP^^± W 1 1 gfC^^r-St, l/->-A'yD'y^^ 1 2 5<D^-> 
5^3}?'!r>:/ M 2 3|^HA-5o 04, 0 5 SlOT 6 <&#Hl-rs Uv-/\'yp>y 

[0 0 3 0] 

^7-A 1 0 4 A*^'§lo)Zi^, f}^< LX'^Jl^yy^ 1 1 0;5^'e>l 1 30|h1O 

{C;SP#ti-;^(^niHife-r§. ^mE7^5^3.x-iS' 1 0 4tCcboTj^ts^nfch;u 

^fl, *AD-^1 1 7Ra'pJiiiCf?±g|5^>f 1 1 9^ifbX7-f'}^-^'\y}^ 
6 Olce^^n^o 5^'>^7 h 7 Hzn-r^J-y^J'r-^^y \^6 0(DKm§i 
Js\0(DW:mzJ:r). 7-f*)tr-^n-y 6 6imP t^'^t^^v^zU^. 
[0 0 3 1] 

nJi^^f^lhWl 1 9(i, tihu-y 1 1 7<i:^^-r#^jS^^5j^;Uh 1 1 9A 
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[0 0 3 2] 

y^^v H6 Ofi#SOT<l:§l3i^^aMi(DFa1TftliT(/i^<i:#{CiIiL{C(fi]<(D 
[0 0 3 3] 

, \^^^-':fu-\^^j^-/-^Rz^n-^^ y^fmmy^y^t. mm(Dm^^\z 

A -5 fc [cSteff Jh L T I ^ ^ i t (; U - - > y pj^g i fj: S . 
[0 0 3 4] 

-i y^yif/3-T^ yifmmf}^7^^^ y^^fzHTi^^n-r-^ ycfm^i^ 
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ZSyK^JL^7.hy^^ (extractor);5^b^-5:i:i<y h 1 1 2, 1 1 4\Z^-oXM 

^$-&e>n-5o ^mmm/ji^xhy^^=L~y m 1 2, 1 1 4^^, wmRU 

[0 0 3 5] 

1 i4{j. ^mmmm(D^m\z<-D-D\^^x\^^^mo^n.m^m^Lxmum^ 

-/'^yyjv'SMt&mmwm^mm-Dxmn^ttizm^izmm^n^. m 

Lms 6RwrnmLm4 o\z^^x^m^nxi^^^tt\z. mm^z (^4r 
OT5) (D#^o^MjiA^®oTjiD/f$nTTOJst>'3-x^ y^fjm^ 
ntz\ti)^^(Dmms\z'^xibn^, ^^^mmmimt. mA'ELXsm^\z^^'t 
J: o \z-s.\^^\zmm^^\'^xmmmmz$>^-'no^%y'^) n u -^^sm^ v h 

[0 0 3 6] 
[0 0 3 7] 

ii:<gga/x4^7.h^^j7 5^ 1 12, 1 \ A\zx-oxm^n^\tm]m^fmmiM. 
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$btC. 'A(DWm=L-yh<Dyy>tryh±X-(Dny^h^y\fy'if (back-tra 

U>KT#. ^L/T^^CDEnJSiJzL-«v hW-A-y^-f >hX{ifi^aBiJOM^ 
[0 0 3 8] 

hy'^>n-5^^>^ (first down coating) {£p°pK-CfflViS**<^M<& v 

-;uL, mm-f (X h^-r^x;i/-) wstSL (xa-xju-) ^k^^ut^c 

?&^b:t-/\'-yU>h$nfcH>y h(DPBjgX«^7^-v3 > (definition) 
[0 0 3 9] 

7i#14D-7S®TO<hLT. Buna N?^^fiic=fARt)^E P DM (iS'-^J? U T-X 
[0 0 4 0] 

-(>^>y/3-7-^ yy^m.1 o\t. mwm^ (r>-( y^^{^m^'^^z.t 

ij^Xt^Z.ttmm^nX'bo Z.(D^y^\t. ^Tt^J (Day Glo ) , n-)V:Lv 
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>HX-->7 (scratch and sniff ) {■^-( ^ nt/y-tJlit^ntz^mm) . 7> 
^yy^7>\^U}i-)V (scratch and reveal) , ^ytmU. mJE^mmm^^ 

[0 0 4 1] 

^^■yv^'j^\m.-^mm'Bi.ny^y^v McsTO{c#^$-ti-^e:t75^'T-# 

[0 0 4 2] 

m>^^Pt. m^w^^mmm.(D^mh\z^^t^^'^n. 7>y^x, mm 

}it*t^;i/<i:LT(7)7j<T'^-g>. W^\^\^)^m\\t. 7)Vzi^-^-Vm (algonates 

)V\HX'^m^m\zfs.^(D^m.±'t^>iL^m^h^o ■fe;KD-y--i'x«a^-^^o, ^ 

3 0 0*(D^-r> (1 cm^fcOe 9~1 1 8*(7)t5H) OX^:/ U ->^<>;^7 
•>>h (screen line count) <£Wt"5i^i>S*^*^'5o 
[0 0 4 3] 

<>+>^j^/'D-x^ >ygMi ots^fc, f^^wmim^y^msu-T-'i 
y^^m-t^it-h^x^^o hLm^um\\L^^y^msu-7-^ y^^mm-r^ 
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0^D.-vV\\2, 1 1 4{Clil^LTOT$tl^o 
[0 0 4 41 

^y^mmi^^^\T2-^^m:\z$>^^m-r:. yyu^-^j^p-^e e^^^onLx^ 

[0 0 4 5] 

T\ mW(Dmmo)m^^\zm&:mxityyy'!ry h&:m^'<by\<.\i^y^xitu 

yffx7.it-v v^mx\xir-n-i^-)^^m(D-:i-7'^ y^^no^it 
i)^X't^o y^y^X3-7-^ yc^^mi om\ji^^^m:iz$>-ox^±\zmn 
x^m\zu e. Tivi t [1 ^ iz^mi^xio o . Ltz^^^ xy^^-^v-y^} ^-n 

§§ o T 7 ^ L Ti5ttt-r ^ ;i ct # ^ . 
[0 0 4 6] 

wcms-^^y^v Ysz^-t^j^^y^-^u-^^v HR^'p-^ffiit^(^ffi 
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[0 0 4 7] 

[0 0 4 8] 

o#tte>n> En)5ij3.->> V(Dm(DmM.x\mw.^'Z^mtLt^\^^x'^W]'^m\zw^ 
(DziAmxitmmmxD.zLy h(D'fy>'^y h\ziim-^-&^(D\zmi'^^:it^^x 

[0 0 4 9] 

mi] 

m^mmommmmxsb^o 
[m2] 

mx$>^, 

[El 3] 

^mi^m.\zh^m i (d^-^^ ksi-t y^y^/u-T-^ yi/mm-o-ijom 
^^^-r^^mmAnrnxh^, 

[134] 
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[El 5] 

me] 

10, 110 <>^-f >si-r>+>^^/ii-x^ >i^gg 

22. 2 4. 26, 28 m^\3.-y h 

3 2 mm 

3 4 zfAlP 
3 6 !£m 

3 8 >i5'-:L:n«y hJgLIH 

4 0 -r>i5'-Xx-'>3>2gLIP 

5 2 -r>+>i^D-7gm 

5 8 +^UvMi^^ 

6 0 7yU^-^^->K 
6 2 igii^:-^ 

6 6 ryU'ir-^S'D-^ 

6 8 K^iJ'-T'U-HmS^ 

7 4,7 6 

7 8.8 0 ^:7l/-h*;i/ 

7 9.81 'J^y h 

8 8. 9 0 M-i#^3t^7-A 
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104 ^n.j£iy^J>y 
108 tf7jf«y H^U>^gB 
1 1 1 ^)l^y>^ 

112. 114 h7^iS':i--y h 

1 1 9 i^±mt 
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mm] 

<>4^>^:^/=i-X'r>iJ7'gg (10) it. m\:i-y hx\tmm 

mX3.iLyh (22 28 ) ©iJ' 7-g|5(ClHllljgfi{cmO#ltbnTI/iT. WJ:!- 

[niR^] la 1 
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W-^ 8^ <^nm ^1 4 6 3 7 1^ 
¥^ 1 0 ¥ 6 ^ 1 8 B 

WtK fa^ 7 1 1 9 2 C 0 0 

mm i^-m 2^) is 

^3 6^ 



1. :i(Dthm\t. '!^VfmM(D^m(Dtimt^~fm<D<^.x\ ^n^s e^f^^mm 

1 ^{iS^TS^fl^^^fc LX^^U\^\ 



mibnrcW.x\tz!Am\zM 0 m<bnrzyy >^y h izmmx^tm^o^^^tn 
f}^xnm-^-^^7zr')'r-'^^y\^i ti^^^m^o) mmi $>^m\=L~y 
hi*3n*5ViTM, ziAmiz^Lxmrnzti^Dm-^^^^iyX^^^^tmi^^n 
^A^. :iti\mm<Dmmtmm\zmm-^nx^^m^^m^mmtmibibn^c 

ctoT, mj>^mnz%^^m\t. ^m(Dumtmm\zmmLrzh(Dxu^\ 
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z.<D^mm^m^m^xmmLtzmimm(Dm^mz%^%m\z'D\,^x\x. 
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[MiE#^] 001 [Mmmm] mmm 

¥08-146371 (08.05.02) [j:^^Jig] ^f^lf^O^a M: 1/ 6 

^ J; ^fiK ^ tlTzW, 1 (D>^«tN'7 yj ^- ^57 ^ >y H gffiH^^^ tifem 
2MgB^fii^fe^lt7-A^*L, 7yuy-^5'A..y H(i, ^Jt7-AT^^ 

Ki^^-:/l/-Hffiii:#:{C^^$nfc7yU'Jr-^5'D-7<i:^WU, 7:/'J^- 



[ffiiE#^] 001 m^mm] mmm 

[#fF] ¥08-146371 (08. 05.02) [^fe^g] #rFif;Jcg)|SB M: 2/ 6 

(D^ y^yif/u-7-^ yif^m. 

[^(DO^^-Xti^-xf >^m<h^ttL, 7y'J^r-^^>y H^^f^ifj^gtcS 
ratc^O#ttbn^c)KXHi]'Afli{C®D#ttbnfcy^>^>y ht;-^ 
^X^^T-:f^)^-^U-yii. J-f^y'T-^U-yXZ^^^nX^^X. 7:/'J 
-^-^ □ - ^ ^0^$ ■ti:?>!igijt-^ i ^WT ^ ^1 <h <&4#ii <1:TS»*^ 1 IB^ 

o-r y^y^/^-y-^ yc^mm. 

[tt*^9] ^u-\^)m\Lmt. miRzs^2<D-^^ \^yu-i^mi\z 

8mm<D^ y^ycf/:2-7'^ y'^mm, 

m^^TM 10] i> F Ji/miz:^*^«. ^ 1 R^'^ 2 0+i--r F y u-MU 
(i^n€n^tte.n/ciiiR?>'^2cDyy>y Fch, ^i&t>'^2(Dit< F7I/- 

Ag|5W{I^n^*n^tte.nfc^3Rra4(DV^«> F<h^WL> 7y'J';r-^$'P 
-^(i. 7-/U'5r-^/\.v F;;>^'f^KiMlc*^<i:#, >+X«ii-t^' >^^*^ 
^4^){SX(i7'^>'ir<y FcDt.i-rn;5^lI#«$-&^ct7miR^'^2(Z)V^>y FX 
{1^ 3 RZSm4(D^J'ry ho^i^tm^iz^^^^^zm^mzmKii^n^ :i ^tS^'-C 



mmm^] ooi m^mm] mmm 

[it#flF3 ¥08-146371 (08.05.02) W^^^g] 4#fl^gt^g)^B M: 3/ 6 

xs-( y^y^/u-T^ y^^mmWi^mzmK^m^t\fz^m(o\it^v h -> 
myv^m^t^^L. yv^mmo%-'i]\t. Pkm\it^vhy^yv\zm'& 

\t. T-:f^}^-'^^-jYifi^m^m\zh^t^\z. ^y-^-u-j^^^-m^-Qi^^ 

mz^^-T:^^z.t^i^mt-t ^m^mi tm(D^ y^y^/n-y-^ y^mm 

o 

3] J-y^J^-^^y \iRmm:i~y hit. vEu^ 

tt\z. ymiLi^^mu-y h\zi^bT^y^-ny'!7%^v^mizmm 
^^\z%±t^mmMmmyy'^f^'^m^^^t^ t ^^mtt^m^^^m i 

^T$.oT, mif(^ium.<D^y^y^/^--T^ y^mwtmimwzmL-^ 
v(D]£m\zm^Lxm\(Dmu::-y v\z^K)m^nx^^x. m^^ntz^tti^ 



[ffiiE#^] 001 mMmm] mmm 

[j^ffl ¥08-146371 (08.05.02) [jt^^J^g] ItffW^CDtBa M: 4/ 6 

mmi.x&mz'^x^^o\zu-oxi^^^z.tt:^mt-r^m^mi st?.m(D^y 

mm.\m.^'-7-^y^%m\z^X)7.t^v v^%xh^t.Mz. m^^t.ir-n-^ 
\z^^L. mm^'A(Dmm^m^Mmiz. mmM±(D-( y^xitn-^-^ y 

mAmm^^m \^Wit.mk\^x^^^t.^\zm\Wi^-^^'^^^^zt.-^'i^w.t 



[ffiiE#^] 001 mmmm] mmm 

[i^m ¥08-146371 (08.05.02) [jct^^i] #ffifjj<(0^a M: 5/ 6 



[ffiiE#^] 002 inmmm] mmm 

mm ¥08-146371 (08.05.02) [jt^^^g] 0 0 3 0 H: 6/ 6 

[0 0 3 0] 

mr-h 1 Qi A LX^)V^yyO 1 1 l ti^\iyi 1 3(DlElD 

^\t. tlKU-yl 1 7 Rt;oIii^f?lh W 1 1 9<^^LT7yj'^r-r5'^<> K 
6 Oll-e^^n^, ^Jt'>-\'7h7 7{C^-r^7yU^-i$'^>v kg 0(DSI^#t^• 
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[»^«] #ff~g^ [^i^B] ¥11.01.14 

mm ¥08-146371 (08.05.02) 006563 M: 1/ 3 



mi 4 6 3 7 1^ 
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